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»pi Fi Piyine Mach! o to Traverse a Considerable Distance and Carry Two Men at a Speed of 45 Miles an Hour. A Similar Aeroplane 
he | ited Sts vo voment by the Last of August Must Remain in the Air for an Hour and Cover 40 Miles in That Time. 





IGHT ABOVE THE NORTH CAROLINA COAST.—DRAWING PREPARED FROM DESCRIPTIONS BY OBSERVERS OF THE 
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GRATIFYING DECREASE IN RAILWAY ACCIDENTS, 





It has % ~ in ears been our painful duty to 
record and deplore tl tead rowth in the number 
of accidents on ot railroads. that we find great satis- 
faction in the latest Accidert Bulletin of the Inter 
state Commerce Commission dealing with the last 
three months of 1907 The statistics show that there 
is a marked decrease, both in the number of train 
accidents, and the number of passengers killed or in 
jured There is a decrease as compared with the pre- 
vions quarter and with the corresponding quarter in 
1906 Out of a total number of 220 persons killed, 
only 21 were passengers, as against 110 passengers 
killed in the preceding quarter and 180 killed during 
the corresponding quarter of the previous year. These 
results prove that there has been a remarkable im 


provement in the safety of operating, the chief cause 


of which is not far to seek A correspondent has 


recently asked us whether the greater danger of travel 


on American roads is not largely due to the frequent 


congestion of freight traffic, and its consequent de- 
rangement of train schedules We believe that it is 
Furthermore, the sudden reduction in accidents oc 
curred simultaneously with the development of the 
recent panic and the extraordinary falling off which 


occurred in the freight business of the country 


With between three and four hundred thousand cars 


laid aside it has become possible for the rest of 
the freight traffic to be moved on schedule time and 
with those intervals of spacing which are so conducive 
to safety of operation Moreover, the breaking up of 


the congestion has necessitated the laying off of thou- 


sands of employees, and those selected for discharge 


were, naturally, the inexperienced or incompetent men, 


taken on in the rush seasons, to whom a large number 
of the accidents must necessarily have been due. Lastly 
there can be no doubt that the gradual expansion of the 
block signal system, and the growing appreciation of 


the necessity for strict obedience to its mandates, are 


becoming potent factors in rendering railroad travel 


reasonabiy secure 


oe a 


MR. HILL ON OUR NATURAL RESOURCES. 


Particular value attaches to any statement by Mr 
J. J. Hill on the subject of the natural ources of 
this country; for there are probably few, if any, men 
who have given the subject such deep study, or con- 


sidered it from so broad and statesmanlike a point of 
view As one of the 


at the White 


principal speakers of the recent 
House, after drawing atten- 


onterence 





tion te the fact that the sum of natural resources of a 
country is simple and fixed, he asks How stands the 
inventor f property for our own people? And he 
answers his own stion categorically, as regards the 
wealth that may be taken from the sea, the mine, the 
forest, and the soil to sustain the life of man. The 


resources of the sea furnish less than five per cent of 


the food supply of the United States. As to the for- 
reliable estimates reckon 


ests of the country, the mosi 


our standing merchantable timber at less than 2,000 
billion feet, yet we are cutting annually about 40 bil- 
Sion feet, and the amount of lumber cut rose from 


18 billion feet in 1880 to 34 billion in 1905. Compared 
with other countries, we are using annually 500 feet 
of timber per eapita as against an average of 60 feet 
for all Eurepe. The New England supply is gone; 
the Northwest furnishes only small growths; the 
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Southern production is declining; and on the Pacific 


coast alone is there any considerable body of standing 
merchantable timber We consume yearly three or 
four times as much timber as is restored by the an- 
nual forest growth Some varieties will be gone in 
ten years’ time, and unless reforesting is resorted to, 
other timbers will be exhausted during the present 
centur So also in the iron industry, the amount of 
iron ore mined in the United States doubles once in 
even years Tl fi s as here given by Mr. Hill 
re truly startling In 1893 less than 12,000,000 tons 
were ined Thi had risen to 24,000,000 tons in 
‘ 17,740,000 tons in 1906, and over 52,000,000 tons 
19 Our st of coal are similarly threatened 
arly exhaustion As to the only remaining re 
ource, the il itse ur told that there are but 
0,000,000 acres of surveyed, and 36,500,000 acres of 
nsu ed land N < unappropriated, and 21, 
1.000 acres Vv e disposed of in 1907 Fortunately, 
ere are two well-established remedies for®*the already 
" exhausied soi namely, rotation of the crops 
d the ‘ ti s. In the esence of these 
stics Myr Hill r well sa that ! i of un 
1 expansion on ever side. of having but to reach 
out and seize a1 desired resources, provided for us 
the hand that made the foundations of the earth, is 
irawing to a close 
- e-em 
LOWERING THE TRANSATLANTIC RECORD 
Now that the heavy storms of the winter are over, 
ind the Atlantic is settling down to its comparative 
immer qui the two big turbine liners are begin- 
ning to reduce the time of the transatlantic passage 
with remarkable regularity. On her last westward 
passage to this port the “Lusitania” broke three ocean 
records, having made the highest average speed of 
the whole run, the longest single day's run, and the 
shortest time over the long summer course from 
Daunt’s Rock to the Sandy Hook lightship. The win 


ter course across the Atlantic is 2,781 knots and the 


summer course measures 2,889 knots. Toward the 


close of last year the Lusitania” covered the short 


course in 4 days 18 hours and 40 minutes, and the 


‘Lusitania” in her recent run over the long course 
took only 1 hour and 42 minutes longer time than 
that, her total for the passage being 4 days 20 hours 
and 22 minutes. Her average speed was 24.83 knots 


The single 


noon on 


for the entire voyage record run for a 
until 
The steadi- 


the successive days’ 


made Tuesday 
Wednesday 


ness of her running is shown by 


day was trom noon on 


when she covered 632 knots. 
run on each entire day 


the day that 


steaming, the total distances 


being 622, 625, 632, and 628 knots. On 





she made the record run, the “Lusitania” maintained 
25 42 
to over 29 land miles per hour 
the short 


an average speed of knots, which is equivalent 


Had she traveled over 


which she maintained 


course at the speed 


during this trip, she would have covered the distance 


days and 16 hours, which would have been 2 


in 4 
hours and 40 minutes better than any previous record. 
+ 
OUR RANK AS SECOND NAVAL POWER. 
When the leading naval annual in Great Britain in 


estimating the relative strength of the world’s navies 


recently placed the United States in the second posi- 
tion, on the ground that she could put in the battle 
line more heavy, armor-piercing guns than any navy 
except that of Great Britain, the estimate was widely 


accepted both in this country and abroad. Our nearest 


competitor for second and this in 
fact that in her earlier ships that are still 


9.4-inch gun 


place is Germany, 
spite of the 
reckoned as effective, she mounted the 
main armament. It is the present activity of 


in the construction of exceptionally powerful 


as the 
Germany 
all-big-gun coupled with her 


battleships of the type, 


ambitious and systematic programme for the future, 


which renders it certain that if any navy displaces us 
from second position in the next three years it wili be 
that of our German friends 

As matters now stand the United States possesses 
twenty-five battleships of a total displacement of 33 
tons. Of 
States has fifteen of 
186,545 tons, and 113,528 tons. The 
total tonnage of American armored ships now afloat is 
520,691 tons, and Germany possesses 389,694 tons of 
ships. Of the 25 United States battleships 
none mounts a gun in the main battery of less than 
twenty-three German 


twenty-three of 276,166 
United 


Germany ten of 


146 tons; Germany 


armored cruisers the 
armored 


12 inches caliber Among the 
battleships ten carry nothing heavier than a 9.4-inch 


rifle 

As we have often pointed out in these pages, the 
fighting strength of the navy lies in its battle line, 
and since the Japanese war it has come to be well 


understood that the strength of the battle line lies in 
guns that can 
that line. Al- 
holds a decided 


the number of heavy armor-piercing 


be concentrated in a given length of 


though the United States at present 


lead over its nearest rival, the question of future 
preponderance, unless we maintain our _ recently- 
announced policy of building two battleships a 


year, seems to lie with the German navy, because of 
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plan of construction 
which 
passed in 


the systematic new 
that has adopted. By 
1900 and amended in 1906 the Geni 
1917 will contain thirty-eight 
Dread- 
Three of these are to be built this year; 


covering a 
serles of years country 
an act 
man navy in the year 
battleships, all the newer ships to be of the 


nought” type 


three in 1909, and three in 1910. Two will be built 
in 1911, and then one a year up to the year 1917. 
Three of these “Dreadnoughts” are now under con- 
struction, and one of them, the “Nassau,” was recently 


launched. They are of 19,000 tons displacement, and 


are variously credited with carrying an armament of 


from twelve to sixteen 11-inch, 50-caliber guns of great 


powel Two other battleships of the mixed-caliber 


type, carrying each four 11-inch guns, are also under 
construction 


Now had the question of future increase of our navy 


been left to be determined by the haphazard method 
of previous years, there might well have been some 
concern for our holding the position of second naval 
power Fortunately, the United States Senate, in 
authorizing the construction of two more 20,000-ton 
Dreadnoughts,” adopted for the future a definite naval 


policy of authorizing two battleships a year If the 


shall 
1917 forty-nine battleships, supposing, 


United States maintains this programme, we 


have by the year 


of course, which is not likely, that some of our earlier 


battleships will not have been struck off the list as 
non-effective The German navy, unless some older 
ships be struck from the list, will in 1917 possess 
thirty-eight battleships. At the present time we have 
under construction four battleships of the ‘“Dread- 


nought” type, namely, the “Michigan” and “South Caro- 


lina,” of 16,000 tons, carrying eight 12-inch guns, and 


“North 


12-inch guns. 


the “Delaware and Dakota,” of 20,000 tons, 


carrying ten Congress has also recently 


authorized two additional “Dreadnoughts” similar to 


the “North Dakota.” It 


of the Senate to accompany 


was a wise step on the part 
the authorization of these 


last two ships by an appropriation for their construc- 


tion, since this will enable them to be put in hand at 


once, and will raise the number of the “Dreadnought” 


type under construction at the present time to six. 


In this connection it is gratifying to note that one of 


the new ships will be built by the government at the 


Brooklyn navy yard, a policy which the Scienrtiric 


advocated, on the ground that 
us a most excellent ship, and will serve to 


AMERICAN has earnestly 
it will give 
maintain this our leading yard in a constant state of 
high efficiency 





SEVERE FIRE TESTS FOR SKYSCRAPERS. 
There have been several fires in “skyscrapers” with- 


in the last few years, but few of them have afforded 
such a thorough test of modern fireproof construction 
as that which occurred recently on the eighteenth 
Building in Chicago. It was one of 
the highest fires, worthy of the name, that has ever 


building. 


floor of the Tribune 


“hat it was an exceedingly 
hot one is shown by the fact that it entirely destroyed 
The Tribune Building 
storage rooms on the 
The fire started, 
from some unknown cause, in one of these rooms, just 
e roof it 
turned in. 


occurred in any 


the asbestos covering of a pipe. 
is eighteen stories high, with 
Dearborn Street side of the top floor. 
under tl had gained great headway before 
The skylight, with 
melted in spots, and in others became 
dropped down in fantastic 
The significant 


an alarm was glass 
reinforcing wire 
that it 


so soft shapes. 


feature of the fire, from the view- 
that it was confined to 
The firemen reported that 
have been confined to one, had it 
not been for small windows in the partitions of hollow 


point of the constructor, was 
three small storage rooms. 
it would probably 
terra cotta blocks. These partitions were not damaged 
by the fire, though there was nothing left, afterward, 
of the asbestos composition covering a six-inch water 
pipe that ran through the room. The pipe itself was 
heated to a cherry red, indicating the intensity of the 
fire. When the fire reached partition 
without a window, it could go no further. The terra 


a hollow tile 


cotta prevented any damage to the steel, and the par- 
titions intact after it was all The floor 
beams of the same material found to be unin- 
jured, though the wooden finish flooring was burned 
entirely through at places. In an adjoining 
room were stored the records of the auditing depart- 
ment and the files of the Tribune for the sixty-seven 
years that have passed since the paper was established. 
Though the fire raged for some time on the other side 
of a partition from them, the records and files were 
not damaged. 

A series of researches has been made by Prof. Theo- 
dore W. Richards, in conjunction with Messrs. W. N. 
Stull, F. W. Brink, and Fy Bonnet, on the compress- 
ibility of a large number of the elements. A very in- 
genious apparatus was devised for making the mea 
urements, and the results obtaimed show that the cor 
pressibility of an element is a periodic function 0 
the atomic weight, and probably associated with the 
same causes which determine atomic volume and vola- 
tility. 


were over, 


were 


several 
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THz HEAVENS IN JUNE. 
BY HENRY NORR RUSSELL, PH.D. 
The faint object near Jupiter, discovered last win- 
ter at Greenwich, has turned out, as was anticipated, to 
satellite. It has as yet been followed over 
go small a part of its orbit, that the exact form of 
cannot be determined from the existing ob- 


but its general characteristics can be found, 


be a new 


the latter 
servations 
and these are sufficiently remarkable. 

more distant from Jupiter 


The satellite is much 


than any previously known, apparently about 22 mil- 
lion miles, and its period of revolution is correspond- 
ingly long—about three years and eight months, Mr. 
Crommelin, the English astronomer, who has calcu- 
lated the orbit, calls attention to the fact that it is 
merely tentative, being based on the assumption that 
the orbit is a circle. It may actually be decidedly ellip- 
tical; but this, while it may change the figures for 
the mean distance and period, will still leave the satel- 
lite much farther from its primary than any other in 
the solar system. There is still more confidence to be 
placed in the other facts which appear from the tenta- 
tive orbit 

inclined to that of 
interesting 


Its plane is considerably 
Jupiter’s orbit, about 30 deg., and, most 
of all, it goes around backward, like the outer satellite 
of Saturn, Pheebe, but un- 
like all the other satellites 
of Jupiter, even the recent- 
ly discovered sixth and 
seventh (which, however, 
are only one-third as far 
from the planet as it is). 

It is a very faint object, 
of about the _ sixteenth 
magnitude, corresponding 
to a diameter of perhaps 
thirty miles. As seen from 
Jupiter, it would be of the 
ninth magnittude—wholly 
invisible to the unaided hu- 
man eye, and not as bright 
as a number of the aster- 
oids look to us. 

No previously known sat- 
ellite has a period any- 
thing like as long in pro- 
portion to that of its pri- 
mary 

During one _ revolution 


of Jupiter about the 


U4SIISB?] 


sun, the new § satellite 
makes between three and 


four revolutions about him, 


N 
\= 


as against thirteen for our 
moon, which comes next 
from this standpoint. The 
calculation of its orbit will 
therefore be very compli- 
cated, for the perturba- 
tions, due to the sun’s at- 
traction, will be very large. 

To add to the complica- 
tions, it will usually be 
impossible to see the planet 
and satellite in the same 
field, for the latter may be 
as much as three degrees 
away from the former. The 
photographs which 
the satellite will usually 
not include Jupiter at all. 
But it will be easy enough 
to find the position of the 
Satellite, compared with 
hearby stars, from the pho- 
tograph, and then to compare these with Jupiter in 
some other way. 


At 11 o'clock: May 7. 
At 1016 o'clock: May 15. 
At 10 o'clock: May 22. 


show 


THE HEAVENS, 

Our map shows the evening skies as they appear at 
the hour stated on its margin. Almost overhead is 
Bojtes the Herdsman, with the splendid red star 
Arcturus, which fully equals any other that is now in 
sight. The rest of the constellation can be made out 
from the map. The star e is a very fine double, observ- 
able with a small telescope. 

South of this is Virgo, a large group containing one 
bright star, Spiea, and another fine double star, Y 
which is binary, the two components moving about one 
another in an elliptical orbit with a period of about 
180 years. West of this is Leo, with another first-mag- 
nitude star, Regulus. The star y in this constellation 
is again a fine double. 

Below these groups is the long stream of stars which 
belong to Hydra. They stretch out fully 90 deg. from 
the west to the south. The Cup (Crater) which stands 
gm the Sea Serpent’s back, is not prominent, but the 
frow (Corvus) is a small but conspicuous group, in 
Which the star 3 is an interesting double. 

‘ Northwest of the zenith the Great Bear appears to 
advantage. The star (named Mizar) at the bend of 
the Dipper Handle, has a fifth-magnitude companion 
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visible to the naked eye, and another, at about 1/50 the 
distance of the first, which, like those of the double 
stars previously mentioned, can be seen only with tele- 
scopic aid, Recent spectroscopic work has shown that 
both these companions, as well as Mizar, are themselves 
double, and in rapid orbital motion, though these pairs 
are far too close to be separated by any telescope. 
Between the Great Bear and Virgo lie two small 
constellations. The Hunting (Canes Venatici) 
have only one bright star (another fine double). 


Dogs 
Coma 
Berenicis, to the southwest, consists of a cluster of 
faint stars, just separately visible to the naked eye. 
Cancer, Gemini, and Auriga are setting in the west 
Jupiter is now in the first of these 
The two plan- 


and northwest. 
constellations, and Venus in the second. 
ets are not far apart, and they are by far the brightest 
objects in sight. Of the circumpolar constellations, 
Cassiopeia is low on the horizon, Cepheus =hove, and 
Draco and Ursa Minor above the pole. 

In the northeast Cygnus has risen, and Lyra is above 
white star Vega, 
Between 


it. The latter contains the great 
which almost equals Arcturus in brightness. 
Vega and the latter are the constellations Hercules and 
The “keystone” formed by the stars 
€, wu, m, and e in the former, and the semicircle which 
contains all the principal stars of the latter, are easily 


Corona Borealis. 
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At 9% o'clock: May 30. 
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recognized. 
The figures of the Serpent and his Bearer are not 
unnaturally much intertwined, but the map will help 
us to separate them. 


South of these are Ophiuchus and Serpens. 


Lower down is Scorpio, one of the finest constella- 
tions in the sky. The vertical row of three white stars, 
8, 5, m, is followed by a nearly horizontal row of three, 
of which the middle one is the fine red star Antares. 
Below this is a long line of stars which form the Scorp- 
ion’s tail, but have as yet only partly risen. Scorpio is 
full of fine double stars. Antares has a faint green com- 
panion, too close to be easily seen unless the air is 
steady. The stars § and y are also fine doubles, and yg, 
below Antares in the tail, is a fine naked-eye pair. 

THE PLANETS, 

Mercury is evening star throughout the month, and 
can be well seen in its early days about the time of 
his elongation, which takes place on the 7th. At this 
time he is in Gemini, and sets about 9:10 P. M. He 
is lower down than Castor and Pollux, which are the 
only objects for which he might be mistaken. 

Toward the end of the month he gets quite close to 
Venus, within two or three degrees, and the two plan- 
ets remain in apparent proximity for several weeks, 
during most of which time, however, they are too near 
the sun to be well seen. 


Venus is likewise evening star, and is very 
ous at the beginning of the menth, when she sets after 
10 P. M. Later on, as she comes more nearly between 
us and the sun, she is less easily seem, and by the end 
of June she becomes practically invisible, to reappea 
as a morning star in a few weeks. 

Throughout the month she appears telescopically as 
a narrow crescent, whose apparent diameter is greater 
than that reached by any other planet 

Mars is likewise an evening star, in Gemini. and 
sets at about 9 P. M. in the middle of the month. On 
the 6th he is in conjunction with Mercury The least 
distance of the two planets, 19 minutes of arc, is 
reached near noon, when they cannot be seen, but they 
will still be very close that evening. Mercury, which 
at this time is moving eastward and overtakes Mars 
soon turns back, and passes him again on the i7th 
and Venus, which follows Mercury, passes Mars on the 
22d, All three planets are close together for a week 
or more, and they will afford a very interesting sight 
Jupiter likewise is an evening star, but is higher up 
than the others, and sets at about 10:30 P. M. on the 
15th. Saturn is a morning star in Pisces, and is ob 
servable before sunrise, 


Uranus is in Sagittarius, a 


proaching opposition, and Neptune in Gemini, too near 
the sun to be observed. 
THE MOON 

First 
midnight on the 6th, full 
moon at 9 A, M. on the 
14th, last quarter at mid 
night on the 20th, and new 
moon at 11 A. M. on the 
28th, during the 
The moon is 
on the 20th and farthest 
off on the 4th. She is in 
with Mars 


quarter comes af 


eclipse 


neares! us 


conjunction 
and Neptune on the Ist 
Venus on the 2d, Jupiter 
on the 3d, Uranus on the 
15th, Saturn on the 2iset, 


and with Neptune, Mer 
cury, Venus, and Mars on 
the 30th (all being then 
too near the sun to be 
seen ). 

There is an 


June 28, vis 


eclipse of 
the sun on 
ible throughout the United 
States as a partial eclipse 
In the line of central 
eclipse, where the moon 
appears exactly in front of 
the sun, the annular pl 
may be seen. At this time 
the sun, 
diameter 
the mocn’s, sticks out as 


Ase 
whose apparent 


is greater than 


a narrow ring all around 
the latter. 

visible from the city of 
Mexico, Tampa, Fla., and 
Bermuda. 

In the northern 
States a 
eclipse will be 
the fraction of the sun's 
diameter 
moon ranging from about 


This phase is 


United 
large partial 


observed 


489 o'clock: June 7. 
At BY o'clock: June 14. 
8 B o'clock: June 22. 


covered by the 


one-third for observers in 
Washington and Oregon to 
almost the whole in the 
Gulf States. At Washing 
ton, D. C., 

gins at 9:27 A. M. and 


the eclipse be 


three-fourths of the sun’ 
This eclipse 


ends at 12:41, and about 
disk is hidden, at the maximum phase 
while of little importance to the professiona! astrono 
mer, since the sun will not be completely hidden and 
the corona cannot be seen, will be of much interest 
A piece of smoked glass ia 
all that is required to observe it. 
Princeton University Observatory. 


to the amateur observer. 


An official return recently issued by the Board of 
Trade shows that the total number of persons killed 
on railways in the United Kingdom in the course of 
public traffic during the whole year 1907 as reported 
to the Board of Trade was 1,117, showing a decreas« 
of 52 compared with the previous year, and the numbe 
injured 8,794, an increase of 1,582. The namber of 
passengers killed was 120, a decrease of 46 compared 
with the preceding year, and the number of passen 
gers injured was 2,663, an increase of 83. With re 
gard to the servants of railway companies or con 
tractors, the number killed was 454, an increase of 46, 
and the number injured 5,804, an increase of 1,439. 
Trespassers (including suicides) accounted for 447 
deaths, compared with 455 in the previous year, and 
133 cases of injury, compared with 106. 
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AUTOMOBILE SLED FOR DR. CHARCOT’S EXPEDITION. 
’ i i iis PRARESPONDENT OF THE SCIENTIFIC AMERICAN 
Charcot, the 
Antarctic 
Pourquoi Pas” on the 15th of 
that the 


mtronage of the French government and of 


The expedition which is headed by Dr 


eminent French explorer, will leave for the 


regions cn the vessel 


July it will be remembered expedition is 


under the 


the Académie des Sciences Not the least interesting 


part of the outfit is the new type of motor-sled which 
was built for this special purpose at the works of the 
De Dion Automobile Company at Paris. Such a sled 
will be a great advantage, and 
the party xpect to take three 
of them on board The use of 
dogs for drawing the sleds is 
often 1 great disadvantage 
Twenty-two dogs were taken on 
board the Discovery in a pre 


ceding expedition, and only three 


or four survived 
practical 


In order to make a 





trial of the led, it was taken 
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blades, which 
is sometimes recommended for this purpose, will only 
and on 


The driving wheel with paddle 


snow 


results upon ice and hard snow 


that 
face, for with this type of wheel the loose snow soon 


give good 


condition there is no fresh snow upon the sur- 


clogs up the space between the blades and makes it 


After some trials, the designers decided upon 


useless 


a new form of driving wheel, taking into account the 


advice of Dr. Charcot. This new wheel is made up of 


two parallel rings 2 inches wide, which are mounted 


and spaced about a foot apart. On 


on the same axle 





May 30, 1908, 


manner of snow-shoes, and thus form a 


linder which 


kind of ey- 
when working 
The driving wheel thus works on ice 


assures the propulsion 
upon soft snow. 
and hard snow by means of the toothed wheels, and 
This 
mounted on a hinged frame so that it can 
the irregularities of the ground or can be 
the surface to the right amount for giy. 
The latter is obtained simply by 


upon soft snow by the ‘“snow-shoe” frames. 
wheel is 
follow all 
sunk below 
ing the adherence. 
the weight of the wheel, excluding all springs, which 
are a complication and are likely to break in the cold. 
On the front end of the wheel] 
frame is a slide which works in 
a grooved piece mounted on the 
back end of the provision case, 


so as to keep the frame straight. 


The trials which were made 
with the new motor-sled at Lan. 
teret were quite successful, 


Our engraving shows Dr. Char- 
back 
of the motor, while a second per- 


cot mounted in the rear 





to the Lauteret Pass,in the heart 
of the Alps, and was run 


son is seated in front upon the 


provision box. The sled could 





hard and soft snow A great 


speed is not desired, as crevasses 


are to be feared. and the sled 


must be quickly stopped Dr 


Charcot was greatly pleased with 


ihe results of the tests, which 
were carried out at 7,000 feet al 
titude 

The propelling machinery is 


mounted upon the ordinary type 


sied, such as is 


of Norwegian 




















used by explorers and drawn by 
men or dogs. It is composed of 
two long flat runners about ten 
feet -in length and four inches 
wide, with the axes of the runners spaced twenty 
inches apart Above each of the runners is mounted 


a side-bar of the same length, which is supported upon 


ihe runner by short uprights, while a set of cross- 


bars serve to connect the runners. It is essential that 
chassis should be elastic in order 


this 


the ensemble of the 


irregularities of the ground, and 
elasticity is obtained by the method which is used for 


different 


to follow the 





attaching the pieces of the framework, the 


assembly being made with tenons and mortises with- 


rr screws, and the pieces being 
binding At the 
strain on the framework, 


of seal or of 


out the use of glue 
held 


where there is the greatest 


together by a flexible points 

better still 
and in other cases tarred 
Thus the chassis is 


strips: 01 chrome-leather, or 


reindeer leathe: are used 


cord is employed for the binding 
ind on account of the material used 


extreme!y simple 


Such a frame can 





it is easily repaired support a 





weight of 800 pounds 
On the is mounted the motor group and the 
driving parts of 


frame 


wheel, which are the two essential 


the mechanism. The power for driving the wheel is 
derived from a ,-horse-power, air-cooled De Dion 
gasoline motor having a 3-inch bore and stroke. The 


supplied with warm air from a jacket 


carbureter is 
The speed regulation of the 
and by 


surrounding the muffler 
effected by 


inlet of the 


motor te varying the ignition 


carbureter A speed 


two different speeds 


hanging the air 


changing box having gearing for 


is combined with a special set of reduction gearing 
for the driving wheel This wheel has spiked teeth 
which catch in the ice so as to drive the sled. The 


the sled can be varied from one to six miles 
With the group are also mounted the gaso- 


tanks, the lat 


speed of 
an hour 
line and oll 
with an 








Fig. 2.—Plan View of the Sled. 


these rings are fitted metal tires which are provided 


with steel projections of a special kind which allow 
the sled to be run upon the surface of ice or hard 
snow These teeth, or small blades, are two inches 


fashion so that 
They have some- 


long and are mounted in helicoidal 
there is no continuity between them. 
what of a cutting edge and are mounted at about a 
inclined in the in- 


This is an essential 


15 deg. angle, though oppositely 


verse sense on each of the rings. 








Fig. 3.—Rear Elevation. 


forward movement, 
mounted in the 


condition for securing a straight 
It is have the 
helicoidal system instead of having cross paddle-blades, 
would remain between 


necessary to blades 
for in the latter case the snow 
the blades and hinder the running, while in the pres- 
ent case the snow lying between the blades is broken 
by each new contact with the surface, 

wood the two rings. These 
are covered with a cord network somewhat after the 


Seven frames connect 


run very well upon hard snow, 
with the giving but two 
account of the 
besides the two 


motor 
horse-power on 
and 

persons it carried a third drawn 
upon a sled was hitched 
behind. conveyance is 


altitude, 


which 
Such a 
not expected to make high speed, 
but in the present case it coy- 
ered six miles an hour, which is 
The total weight 
of the apparatus in running or- 
der is 460 pounds. It also made 
performance when 
snow. Ac- 
cannot be doubted that a 
automobile sled has now 





a good figure. 


a very good 
running 
cording to these results it 


practical 


upon soft 
form of been con- 
structed, and it will no doubt prove of great value in 
exploring work. 

ae a — 

Heat Stresses and Cracks, 

While cracks in cast iron, says Mr. Carl Sulzer, can 
usually be quickly seen, this is not the case with the 
tougher mild steel. There such cracks are only formed 
gradually, and frequently 


structive stresses is necessary 


repeated action of these de- 
until finally the flexible 
The writer investigated a typical 
This 
boiler had been forced far beyond its normal capacity 
for a long time. plate 
were not due to tensile stresses due to steam 


material gives way. 
case of this kind, where a fire-tube boiler failed. 


Cracks appeared in the boiler 
which 
pressure, Assuming a difference in 
and 


tension 


temperature of 
an elastic limit for 
22,000 


between 360 deg. 720 deg. F., 


the material for and compression of 
pounds per square inch, and a modulus of elasticity of 
28,400,000 pounds, the expansion will amount to 0.00075 
of the length. The sum of the expansion and contrac- 
tion (0.0015 of the length) is equal to the linear ex- 
pansion due to the difference in temperature, Since 
the coefficient of expansion of mild steel for the differ- 
ence in 


amounts to about 


0.0015 of the length, therefore when the difference in 


temperature, 180 deg. F 


temperature reaches 180 deg. F., the boiler plates are 


stressed beyond their elastic limit for tension or 
compression A higher difference in temperature 
causes a corresponding excess over the elastic limit 
and a frequent repetition of this occurrence, without 
doubt, leads to the gradual formation of cracks. The 
question arises whether steel makers cannot produce 


boiler plate which will bet- 


ter withstand such an ex- 





ter being provided 
oll pump for lubricating the 
sories in 


motor: other acces 


clude a apark coli and bat 


tery To protect the parts 
from the snow, there i 
placed beneath them an 


apron of very solid leather, 
ind the sides and top are 





covered by a hood of stout 


canvas which is easily re- 


moved The motor group 


has a three-point support on 
the chassis so that it will 
not reeeive the deformations 


of the latter, and by taking 


off the screw the whole 
group is removed It is 
quite necessary to have the 
parts thus removable owing 


difficulty of 
with the 


to the 
working 


great 
parts in 
these regions 
It was necessary to de 


sign a propelling device for 








The forego- 
ing facts show that better 
material in the sense of be 
ing better able to resist such 


cessive strain. 


stresses should have a high- 
er elastic limit or smaller 
modulus of elasticity, A de 
crease in the modulus of 
elasticity is equivalent to de 
creasing the tensile strength 
of a material which has a 
certain ductility or percent- 
age elongation. 


The Dominion House of 
Commons has unanimously 


passed the following resolu- 
tion: “The government 
should, on account of the 
rapid development of West- 
ern Canada and the con 
tinued inadequacy of the ex- 
isting transportation facil- 
ities, take early action to- 








the sie@ which should be 


able to werk on ice or hard 
snow as well as upon soft 





DR. CHARCOT’S MOTOR-DRIVEN SLED FOR ARCTIC EXPLORATION. 


The eminent explorer is seen in his shirt sleeves in the chanffeur's seat, 


ward the construction of @ 
railway to Fort Churchill, 
on Hudson Bay.” 
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THE BRITISH “ DREADNOUGHT” CRUISERS. 


BY PERCIVAL A, HISLAM. 


Scientific American 


was maintained for eight hours on the full-speed 
run, 


The three British “Dreadnought” cruisers of the The armament of the “Indomitable” consists of eight 
“Inflexible”’ type are now rapidly approaching com- 12-inch Mark X guns, so disposed that all can be 


” 


pletion, and the first, the “Indomitable, 
has already earried out her gunnery trials 
under the supervision of the staff at Whale 
Island. The “Inflexible” cruisers are the 
first vessels of their class to carry a one- 
caliber armament, and in other respects 
they differ widely from the standard type 
of their predecessors. Their displacement, 
17,250 tons, is larger than that of any com- 
pleted battleship with the exception of the 
“Dreadnought,” and their designed speed 
of 25 knots is equal to that of any sea- 
going vessel with the exception of the 


American scout cruiser “Chester,” which 
made 26.52 knots on her trials. In any- 
thing of a sea the heavier vessel would, 
of course, be at a considerable advantage 
over the “Chester,” so that it may safely 
be said that the “Inflexibles” are the fast- 
est sea-going ships in the world. 

The “Indomitable” is the only one of 
the trio to be completed within contract 
time—which was thirty months from the 
awarding of the contracts in November, 
1905—and the finishing of the ‘“Inflexible” 
and “Invincible” will probably be still 
further delayed by the shipbuilding lock- 
out which commenced in the north of Eng- 
land on May 2 last. 

The “Indomitable” (the dimensions for 
all are the same) has a length between 
perpendiculars of 530 feet, and over all of 
562 feet. The beam is 78 feet 6 inches, 
and the mean load draft 26 feet. At this 
draft the ship will be carrying 1,000 tons 
of coal or oil; the maximum fuel capacity 
is 2,000 tons, and the full load draft about 
29 feet. 

All three vessels will be driven by Par- 
sons turbines, the estimated e-power 
being 41,000. In the “Indomitable” this is 
obtained with natural draft, but in the 
others forced draft is to be applied. The 
contract speed is 25 knots. It is impossible 
to say what speed the “Indomitable” at- 
tained on her trials, as all the details are 
being very carefully guarded by the British 
Admiralty; but it is stated that 27 knots 


Length, 500 fect. Displacement, 17,250 tons, Speed, % knots. Coal, 2,000 tons. Side armor, 7 inches. 
' New 25-Knot British Cruiser “ Indomitable.” 
THE BRITISH “DREADNOUGHT” CRUISERS. 


The square structure below boat davits is a temporary tank for measuring water on trial trip. 


Stern View. Note the Two Tripod Masts. 
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fired on either broadside and six ahead or astern. 
Two of the guns are mounted in a turret forward on 
the forecastle deck; four are mounted in two turrets 
arranged diagonally amidships on the same deck. The 
other two guns are carried in a turret 
on the quarter deck. The freeboard for- 
ward is about 32 feet; amidships, 29 feet; 
and aft, 20 feet. In actual fire, therefore, 
the “Indomitable” is equal to the “Dread- 
nought,” which has ten 12-inch guns; but 
the battleship has the advantage of two 
guns in reserve as it were on the unen- 
gaged broadside, or available to bring to 
bear against an enemy on that broadside. 
The weight of the broadside discharge is 
6,800 pounds, with an aggregate muzzle 
energy of 318,774 foot-tons. The perfection 
which has been attained in the working 
and control of the gun turrets is remark- 
able. With the aid of an ingenious device 
the gun-layer can follow his object at a 
creeping pace, almost imperceptible, and 
yet in an instant can begin to run through 
the whole arc of training with great 
rapidity, without the slightest undue press- 
ure on the turret system or the liability 
of sudden loss of control, even in the 
roughest seaway. A new motor system for 
turning the turret has proved a marked 
advance on the old type of turning en- 
gine. 

Special attention has been paid to the 
facility with which the 12-inch ammuni- 
tion supply can be maintained under un- 
favorable conditions, and to the rapid re- 
placement of damaged parts. The com- 
munication and control systems, which are 
invariably a source of trouble in warships, 
have been so designed as to give an appli- 
cation of directness rarely obtained, and 
which must tend considerably to minimize 
their chance of rupture, and greatly facili- 
tate their rapid repair when the need 
arises. 

The “Indomitable” is the first warship 
to adopt the “ring” system of wiring for 
electrical purposes, thereby effecting a con- 
siderable saving of space and weight. By 
this method it is claimed many defects 
will be avoided, others partially remedied, 
and all cable faults more readily located 
and their repair more simply effected. 





Armaments Eight 12-inch ; sixteen 4-inch guns, 
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The anti-torpedo armament consists of sixteen 4-inch 


25, pounder guns, dispo ed two on each turret and four 
indomitable” 


on each shelter deck, In this respect the 


is superior to the “Dreadnought,” which has only 12- 
pounders for the purpose. 

fhe gun trials of the Indomitable” were by no 
means so severe as those to which the “Dreadnought” 
was subjected, the latter being, indeed, the most severe 
on record The hull wa however, subjected to some 
very severe blast trials, and came through them un- 
damaged A wooden cutter, however, lying in the 


wake of the blast from one of the heavy guns was 
spiintered into fragments Three rounds with full 
charges and one with a reduced charge were fired 
from each 12-inch gun, and each turret fired a simul- 


taneous round from beth guns at extreme elevation 
with the recoil] shortened. The mountings stood this 
teat very successfully 


The protection of the Iudomitable” consists of a 


wide belt seven inches thick, but the side above the 
belt i#@ only one inch thick The belt tapers to four 
inches at the end In these cruisers, as in the “Dread 
nought the officers are quartered forward and the 


+e 
Is Space Curved? 
BY J. F. SPRINGRD 
The greatest monuments of scientific effort remaining 
no doubt the Logic 
Euclid For 


latter has been admired and 


to us from the ancient world are 


of Aristotle and the more 


Geometry of 
milleniums the 
Nearly all of our 


the aubiect follow 


than we 


studied most modern text-books on 


very closely the system and methods 


ef the great geometrician of the third century B.C 


What he assumed as fundamental and irresolvable is, 


generally speaking, still so regarded tut in this most 
rigerous and exact body of ancient science are two 
serious defects Of these, the eleventh axiom is very 
celebrated It is to the effect that one, and but one, 
siraiazht line can be drawn parallel to a given line 
through aa exterior point Even in ancient times it 


this was a true proposition, it was 
Repeated 


wae felt that, while 


by no means obvious, as an axiom: should be 
snd strenuous efforts have been made to supply a proof 
Same of were made by men of very 
high attainment But it would seem 
sful In fact 


based merely on 


these attempts 
none of these has 
been succer it appears hopeless to expect 
a proof the other axioms and defini- 
it would thus appear to be independent of them. 
In 1829 


the truth 


tions 
Finally, the akiom itself has been questioned 


Ldpatachewsky made this bold step, denied 
and developed upon this basis a system 


itself But the truth of 


of the axiom 
consistent with 


be denied in more than one way. In- 


of geometry 


the axiom may 
stead of assuming—as Lobatschewsky did—that more 
than one paraliel could be drawn to a given line 


threwgh an external point, we may take the ground 
that no parallel at all is possible 

At first blush, this may appear preposterous in the 
very highest degree. But let us examine more closely. 
Suppose a population of intelligent beings to be con- 
fined to a portion of the surface of a sphere. Further, 
that beings nor their 


world hae any appreciable thickness. The whole will 


we will assume neither these 


constitute, then, a universe in two dimensions. Such 
beings would have no straight line in our sense. Nev- 
ertheless, within the limitations of their world, they 


would have a exact substitute For them, the 


shortest distance between two points would be the arc 


very 


of & great circle—that is, of a circle whose plane passes 


through the center of the sphere from which their sur 


face is taken. This would be their “straight line.” 
Buclid’s eleventh axiom would to their minds be un- 
true. for parallels would have no existence in their 


With us the sum of three angles of a triangle 
is invariable, being always equal to two right angles. 
With them the angle-sum would always be greater than 
that amount, depending on the area of the triangle— 
A corol- 


world.* 


the larger the triangle, the larger the excess. 
lary of this is that similarity between triangles of dif- 
ferent 
larger 
angies of the 
have to be greater 


sizes would be impossible; the angles of the 
could not all be 
smaile@ 


This leads directly to the proposi- 


equal to the corresponding 


one, for the angle-sum would 


tion that they would know nothing of sameness of 
shape combined with difference in size. In their world, 
children would differ frightfully from their parents 


Such would be their universe and their knowledge. To 
us, their contention that the shortest distance between 
is what we know as the arc of a great circle 
And yet it would be the 
logical limitations of their world. We 
know an infinite number of mere direct, that is shorter, 
paths. 
twe points and whose radius is greater than that of 
the given sphere would yield such a path. None of 
these would, however, be within their world, and so all 
would be beyond their knowledge. If they could step 


two points 
would appear preposterous 
result of the 


For every circumference passing through the 


* There would be, of course, parallel smal! circles, just as we have 
pareilels of latitude. But paraliel “straight lines would be impossible. 
They would have the anomaly of a “straight line’ having a parallel 
which i not “atraight.’’ Our equator and a parallel of latitude constitute 
an iiustration of this. 
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out of their limitations of an existence of two dimen- 
three dimensions, they would 
perceive these other shorter lines. In fact, they would 
perceive that their “straight line” is curved in the 
direction of a third dimension, and that this curvature 


sions into our world of 


is invisible to those dwelling on the spherical surface 


Among these shorter lines, however, they would find 


one minimum—our straight line Having experienced 
such results from the passage of their two-dimensional 
space into one of three dimensions, they might readily 
be excused if they considered whether there might not 
be a four-dimensional universe, the passage into which 
would disclose that this line which we so confidently 
call “straight” is in reality curved, but in a direction 
limited to the experiences of 
This would appear to be very 


invisible to our minds, 
but three dimensions 
reasoning—not conclusive, of course 


high degree of probability. 


strict analogical 
nor having, it may be, a 
They saw how, in our world of three dimensions, we 
possessed an infinity of paths connecting the two given 
points, all of which lines are shorter than their mini- 
mum line. They might infer from this, then, that in 
four-dimensional space there wemld be one single short- 
est line, absolutely straight—unless curved in a still 
higher dimension. If they made comparisons between 
the lengths of their “straight line” and ours, they might 
readily expect that in the space just higher than ours 
two of our points might be not only nearer, but consid- 
erably so. Thus New York and Constantinople, which 
are distant, on the surface, about 5,400 miles, but by 
line through the crust of the earth about 
miles, might in reality be no more than 4,000 
miles or even less from each other, if the measurement 
were made along a line which was the shortest path in 


a straight 
4.700 


a world of four dimensions. 

Again, we may suppose that our surface dwellers had 
investigated their own world sufficiently to learn that 
their “straight returned to themselves, so that 
an individual setting out in any given direction and 
pursuing it without deviation would come back to the 


lines” 


starting point. Their expectation then, upon being 
awakened to our world, might reasonably be that 


our straight lines might have the same property. If 
their telescopes were sufficiently powerful in their 
space, they would be able, as I think some one has sug- 
And so they 
Notice, that 


gested, to see the backs of their heads. 
might look for similar results with us. 





Deck Plan of the “ Indomitable.” 


fin order to secure this result it would not be necessary 
for them to know anything about a third dimension. 
A telescope pointed in any one of their directions 
would be successful, if powerful enough. 

Now, while their “straight lines” cannot be parallel, 
still at a distance from their intersections they might 
appear so to one possessed of means of measurement 
somewhat inexact. This raises the question whether 
our parallel “straight lines” are absolutely so, in fact. 
If measuring instruments of an extreme degree of 
refinement should disclose that we have parallels 
which are not everywhere equally distant, then the 
troubles of geometericians as to the eleventh axiom 
of Euclid would, from the point of view, be over. It 
would be shown to be untrue. 

Now, since on a sphere no two parallel “straight 
lines” can be drawn, if it shall hereafter appear abso- 
lutely certain that we have some parallel straight lines, 
this would be sufficient to differentiate our space from 


the analogue of spherical space of twe dimensions. 
However, there are different styles of bending, and 


while our space may not have a sperical curvature, it 
may possibly have a different sort. 

Now, on the surface of the sphere the inhabitants 
might find out that more than one “straight line” could 
be drawn connecting two given points. They could 
scarcely have found out this, however, without having 
extended their experience to a complete circuit of their 
space—the second line being, of course, the remainder 
of the great circle. Supposing, now, that this had been 
ascertained, they would be surprised that with us but 
one straight line connected two points. They would, 
however, naturally expect that this was simply due to 
the incompleteness of our knowledge, to our space’s 
not having been sufficiently explored. They would also 
be surprised, no doubt, that we regarded the angle- 
triangles as invariable. Since with them the 
triangle-sum increased with the size of the triangle, 
they would probably think that when we had investi- 
gated sufficiently large triangles we should find the 
sum of the three angles larger than two right angles. 

It may be inquired right here, whether there have 
been found in the course of scientific exploration and 
research any indications confirmatory of the hypothesis 
of space which is curved in a fourth dimension. To 
this must be answered, No. There are mysteries in 
science which four-dimensional space might conceiv- 


sum of 
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ably tend to solve. But hard-headed thinkers will want 
something more convincing than this before their con. 
becomes anything more than good-humoreg 
tolerance. However, one of these mysteries is as to the 
method of action of gravitation. The law of its action 
known. Schoolboys, in fact, know that if 
varies directly with the mass and inversely as the 
But this is merely descriptive, 
and gives no into the mystery of how the 
attraction is accomplished. How, for instance, does the 
sun, ninety-five million miles away, exert any force 
whatever earth? This is the mystery of 
action at a distance. But if, in reality, there is q 
fourth dimension in the direction of which our space 
is so curved that the sun and earth are actually in 
contact, the enormous apparent distance being due to 
our measurements being taken under the limitations 
of three dimensions, then this riddle of the action of 
gravitation would disappear. 

If one seeks for confirmation, he might suppose that 
this would be furnished by astronomy. Thus we might 
that in enormous triangle as would 
result from connecting the members of a group of 
three fixed stars, we should bave reached the point 
where the angle-sum might be expected to vary from 
two right angles. But as we look into the methods 
to which astronomy is at present limited, we shal] 
obtain no assistance here, 
would be possible to observe a star simulta. 


sideration 


is well 


square of the distance. 
insight 


upon the 


expect such an 


readily see that we can 
Thus, it 
neously from opposite sides of the earth, and ascertain 
the triangle whose base connects 
the points of observation and whose vertex is the star, 
But the angle at the star is beyond direct measure 
The method, at present, would be to add the 
and from the angle sum (180 
deg.). But this method assumes the invariability of 
this angle-sum. To determine the question, we should 
have to set up one instrument on the star itself, and 
make observation of the angle subtended by the ter- 
restrial diameter. The obvious objection to this, that 
we could not distinguish the ends of such a small 
length as the diameter of the earth, could be met by 
replacing the small base line by the 190-million-mile 
diameter of the earth’s orbit, taking our observations 
six months apart. But the difficulty of making the 
observation from the star itself could not be met. 


the base angles of 


ment. 


base angles subtract 


Radlio-Activity of the Leaves of Conifers, 
Costanzo and Negro discovered some time ago that 
leaves of plants placed in the cylinder of an electro- 
scope used in researches on radio-activity gave to the 
air within the apparatus a certain conductivity, or in 


other words, ionized the air. They then undertook 
a more profound study of the phenomenon, using 
leaves of Cedrus deodara and Cedrus Libani. Their 


results are reported in the memoirs of the Accademia 
dei Nuovi Lincei. With the leaves of these species 
the ionization of the air, which is a maximum imme- 
diately after their introduction into the apparatus, 
diminishes very rapidly. Dr. Russell had already 
proved that the wood and resins of conifers and vari- 
ous other trees have the property of affecting photo- 
graphic plates, and that one could thus obtain, by 
contact in the dark, very fine photographs showing 
the alternate light and dark rings and lines produced 
in the wood in spring and autumn. Nevertheless it 
is not evident that this effect is attributable to the 
radio-activity of the wood, for a thin sheet of glass or 
mica interposed between the wood and the sensitive 
plate prevents the action entirely. Carnazzi has un- 
dertaken a study of the ionization of air by resins. 


—> + o> a 
The Current Supplement, 


There was successfully launched at the Brooklyn 
avy yard on May 19 the first collier to be built espe- 
cially for the service of the navy. This vessel is 
described in the current SurprLeMENT, No. 1691, and 
her launch pictured. The nitrogen problem is once 
more agitated by George M. Heath. In an excellent 
paper he carefully summarizes all the attempts which 
have been thus far made to extract nitrogen from 
the air for agricultural and other uses. The eighteenth 
installment of Prof. Watson’s “Elements of Electrical 
Engineering” is published. The subject discussed is 
current reorganizers. Some late improvements in 
compressive riveters are described by Chester B. 
Albree. The Austrian coefficients for the transmission 
of heat through building materials are discussed by 
W. W. Macon. James L. Davis writes on the water- 
proofing of cement structures. Many parts of this 
country have been generously endowed by nature with 
striking and curious natural monuments. Some of 
these are illustrated and described by Charles Good- 
man. Prof. Edmund Beecher Wilson sums up the 
researches which have been made by modern biologists, 
and discusses with simplicity the work of Mendel and 
his school. The various forms of buoys and beacons 
used throughout the world are described by Max Buch- 
wald. William P. Seal contributes an article on fishes 
in their relation to the mosquito problem, 
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Correspondence, 


=—— 


A Very Simple Mode of Making Magic Squares, 


To the Editor of the Screntir1 AMERICAN: 

I have just read in your issue of May 2 a letter from 
Mr. Albert R. Gallatin in which he illustrates the well- 
known principle of “casting out the nines,” as follows: 


111 residue —3 
11 residue = 2 
Product 1,221 residue = 6 


the “residue” being the remainder after deducting the 
highest multiple of 9 

He ends his article by saying: “I should like very 
much to see an explanation of this remarkable prop- 
erty viz., that the residue of the product of any two 
numbers is equal to the residue of the product of the 
residues of the said numbers. 

We will take any two numbers; m+az and n+ y. 
m and n are multiples of 9 and z and y are the respec- 


tive residues. Multiplying, we have: 


Residue of m-+a a a 
Residue of n+y —y 


Residue of mn+na ny + ry = residue of z y Q.E.D. 
since the residue of each of the first three terms of the 
left side of the equation equals zero. 

The rules of magic squares to which your correspon- 
dent refers as very abstruse may be very briefly stated 
and easily remembered; one of which I give herewith. 

Start in the square next below the center, proceed 
diagonally downward and to the right one column at 
atime. When the last column is reached, begin afresh 
at the first (left or top, as the last happens to be the 
right or bottom, respectively). Whenever you find 
your next square taken, drop two squares below and 
proceed as before. This rule will work out a magic 
square of any number of odd figures, as 3, 5, 7, 9, toa 
billion and one. I give a few illustrations. 
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Adds 15 each direction. 


11 24 72 ae 
$ 12 26 8 16 


Ma Te ee 9 
10 18 1 14 22 
23 6 19 2 15 


Adds 65 each direction. 


22 47 16 41 10 35 t 
5-23 48 17 42 11 29 
30 6 24 49 18 36 12 
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38 614 «32 1 26 44 20 

21 39 8 33 2 27 45 

46 15 40 9 34 3 28 

Adds 175 each direction. 

37. 78 29 70 31 62 13 &4 5 
6 38 7% 30 71 22 68 4 4 
47 7 39 80 $1.73 2 &6 
16 48 8 40 81 32 64 24 56 
57 17 49 kh Be a eS SS 
26 58 18 50 1 oS Se os 66 
67 27 59 10 51 2 43 75 35 
36 68 19 60 11 52 3 44 76 
77 28 69 20 61 12 53 4 45 


Adds 369 each directien 


6 117 16 107 36 97 26 &7 16 77 6 
7 67 118 47 108 37 98 27 88 17 67 
68 8 58 119 48 109 38 $9 28 78 18 
19 69 9 569 120 s.110. 23 ©. 32 7 
£) 20 70 10 60 121 50 100 40 90 30 


l 71 1] 61 111 51 101 41 91 
2 2 22 7 1 62 112 52 102 42 
43 93 See i2. 7 3 1138. 53 103 
104 14 94 84 13. 74 3 64 114 54 
55 105 34 95 24 85 14 
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Adds 671 each direction. 


79 164 67152 55 140 43 128 31 116 19 104 

8 80 165 68 153 56 141 44 129 32117 20 
93 9 81166 69 154 57 142 45 130 33 105 
22 94 10 82 167 70155 58 143 46118 341 
107 23 95 11 83 168 71156 59131 47119 35 
$6 108 24 96 12 84 169 72 144 50132 48 120 
121 37 109 26 97 13 85 157 73 145 61 1838 49 
50 122 38 110 26 98 1 86 158 74 146 62 134 
135 51123 39111 14 99 2 87159 75 147 63 
64136 52 124 27112 15100 3 88 160 76 148 
149 65 137 40125 28 113 16 101 4 89 161 77 
78 150 53 188 41126 29114 17102 5 90 162 
1638 66 151 54139 42 127 30115 18103 6 91 


Adds 1,105 each direction. 
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Louisville, Ky., May 1, 1908, F. L. Speen, 
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Another Magic Square, 


To the Editor of the Screntivic AMERICAN: 

The square shown below is made up of the numbers 
1 to 16 which are so arranged that their sums verti- 
cally, horizontally, and diagonally equal 34, and any 
four numbers forming a rectangle within the square 
sum up to 34. The numbers are arranged in pairs fol- 
lowing the move of the knight on the chessboard: 1 
and 2, 3 and 4, 5 and 6, ete. 
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The following are some of the various ways in which 
the numbers may be added to equal 34: 





118 8 | 13 4 | 11 | 2 2) 7 415 
4 | 11 | 2 | 5 5 | 16 16 | 9 - 10 
5 | 16 16) 9 13 | 12 
| 5 3 | 6 2|7 
1] | 13 11 2 
| = | 12 * et 
‘ | 16 a ca wel | 3. 
8 12 ce 7 
7) aed * 3 =e 
we ace (er wl 16 
18 sm | 
| 
a | 
| | 
15 | 10 10 | 3 | i3| 6 
8 | 13) | yet 12 
Esc 11 | 2 | bes ae gor 24 
oT Tt = 15 lie | 
FFE GHEE OER 
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3 | 10 | 
In fact, the arrangements are endless. Observe, the 
arrangements are not chance, but follow definite rules. 
The square fairly yells 34 at you. It is one of the 
queerest freaks | ever stumbled over in my mathe- 
matical invéstigations. A SUBSCRIBER. 
OO 
More Curtous Facts About Figures, 


To the Editor of the Screntivic AMERICAN: 

In the Scientivic AMERICAN of May 2 A, A. Laugh- 
lin, under the heading “Curious Facts About Num- 
bers,” shows that if we add the odd numbers begin- 
ning with 1, the sum is equal to the square of the 
number of numbers added. 

This may be carried at least two steps farther; that 
is, we may derive all cubes and all fourth powers 
from this same series. 

The first term of the series is the cube of 1. The 
sum of the next two terms (3+5=—8) is the cube 
of 2. The sum of the next three terms (7+ 9+11=— 
27) is the cube of 3, and so on. It will be found that 
the middle term in any addition or the even number 
between the two middle terms if the number of terms 
is even will be the square of the number to be cubed 
So we may write the rule: The cube of a number 
is equal to the sum of a natural series of odd numbers 
whose number of terms is equal to the number to be 
cubed and which has for its middle term or includes 
between its middle terms. the square of the number 
to be cubed. 

Example: 4°=—13+15+17+19=—64. It will be 
seen that the two middle terms include 16, the square 
of 4. 4 

To find the fourth power of a number, simply start 
with 1 and add all the odd numbers until you have a 
number of terms equal to the square of the number 
whose fourth power is to be found. 

Example: 2*=—1+3+5+ 716. The number of 
terms = 4= 2’. 

It seems likely that higher powers can be derived 
from this series by somewhat similar formule. 

Wheeling, W. Va. Henry M. Russe, Jr. 





It is reported that a student of the Electro-Techni- 
cal Institute of St. Petersburg, named Freudinberg, has 
invented an apparatus for exploding mines by wire- 
less telegraphy. Numerous experiments already made 
are said to have proved remarkably successful. The 
apparatus is also claimed to be suited for directing 
Whitehead torpedoes at long ranges, 
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Ancient Records Bearing on Alaska’s Boundary. 

Documents, which would have been of great impor 
tance at the time of the conference in London in re- 
gard to the Canadian boundary question, have been re 
cently unearthed in Alaska by Leo Neboxoff, a friend 
of Count Leo Tolstoi. They are ancient Russian pa- 
pers showing how Rugsia managed to lay claim to the 
entire: northern ceast of North America. 

Nabokoff has forwarded some of the documenta to 
the Governor-Generai of Canada and they will im all 
probability be exhibited in the Dominion bwilding at 
the Alaska-Yukon-Pacific exposition, which will be held 
at Seattle in 1909, as they would have played an im- 
portant part in the history of the countries the fair 
will be held to exploit had they been brought to light 
sooner, 

It was while in Sitka, where he was sent by his gov 
ernment to put in order the archives kept by the Rus- 
sian authorities, that Nabokoff discovered the papers, 
They were written in old Russian, which he had 
studied. One of the records was an order from the 
Russian government to the Czar’s governor of Alaska 
to bury tablets bearing the Russian coat of arms at 
different points along the coast, which were to be care- 
fully noted so that in after years when the country be- 
came valuable they could be dug up and weed by Rus- 
sia to claim the territory. This was Gone in part and 
the purport of some of the documents is that Russia 
appropriated the whole of the Alaska coast. tad 
these records been brought to light before the boun- 
dary decision some five years ago, they might have 
affected it, but now that the coast line is forever set- 
tled they are chiefly of interest as relics. 

Nabokoff located some of the tablets and they wili 
be secured for exhibition at the Alaska-Yukon-Paeific 
Exposition, They were buried as far south as British 
Columbia. Had they been unearthed and claim !aid 
to that territory, the United States, by the purchase 
of Alaska, would now own the entire Pacific coast 
from Mexico to the Aretice Ocean. 

—— + 0 ee ——-—— 
The Use of Ozone in the Transportation of Live Fish. 

Ozone is an energetic oxidizing agent which is cen 
tinually finding new industrial applications This 
allotropic form of oxygen is a bluish gas of sirong 
and characteristic odor. Its Gensity is 1.5 times that 
of oxygen, its molecular formula being O, while that 
of oxygen is O.. . 

The oxidizing and germicidal power of orone tme 
been utilized in sterlizing air and water, aging liquors, 
preventing fermentation in fruit juices, refining sugar, 
and bleaching and preserving flour. It is also em- 
ployed as an oxidizing agent in bleaching textiles, 
the manufacture of artificial camphor, artificial silk 
and dyestuffs, and in the preparation of certain olls. 
Ozone is usually obtained by the action of the allent 
electrical discharge on oxygen. 

A new use for ozone has been found in the transpor- 
tation of live fish. Fish decompose so rapidly after 
death fhat they cannot be transported to great dis- 
tances vithout the use of refrigerator cars and great 
expense for ice or other refrigerants. Hence it is 
desirable to keep the fish alive during transit, but 
here another difficulty is encountered, for fish of the 
more delicate species soon die in tanks in which the 
water is not continually renewed. 

In practical trials which have been made in France 
and other countries, however, it has been found possi- 
ble to keep fish alive on long journeys by forcing a 
properly regulated stream of ozone into the water of 
the tanks in which they are imprisoned. 

+ oe 

An international mining exposition wfll be held at 
Madison Square Garden from May 25 until June 29, 
1908. One of the features -of this exposition will be 
the installation of a complete mine, equipped with a 
cage, operated by electric motor, and those who destre 
ean descend eighty feet and witness various “levels,” 
“tunnels,” “cross-cuts,” “a stop,” “winze,” hanging and 
foot walls, and by an object lesson receive a lifelong 
impression of a very good representation of a gold 
mine. Another equally attractive deinonstration will 
be the rock-drilling contest with hand drill and sledge. 
The miners in drilling for blasts become very pro- 
ficient, as there are many existing conditions where 
there are no facilities to permit the use of power 
drills. These contests are so impertant, and such an 
exhibit of physical endurance and skill, that interna. 
tional rules are observed for governing them throeghout 
the West. There will be exhibits in this line of down- 
hole, backhole, and uphole, which last being overhead, 
naturally requires greater skill and endurance A 
somewhat pathetic and interesting deviation In this 
line will be a team of drillers from Butte, Mont., 
miners who lost their sight in a mine accident, but 
who were so proficient in their calling that they are 
still able to support themselves, aithough beth are 
positively blind. Moving pictures of mining scenes 
will be exhibited in the concert hall. Many of the 
mining States are exhibiting their mineral resources 
Carloads of mineral representing nearly every county 
in Nevada are now en route to New York, 
































































FIRST FLIGHTS OF THE AERIAL EXPERIMENT 
ASSOCIATION'S SECOND AEROPLANE 


Although in it first test the second aeroplane to 
be con tructed the Aerial Experiment Association 
covered a distance of but 279 feet at a height of but 
about 10 feet, on Ma 18, this flight is considered by 
Dr. Alexander Graham Bell, and by Lieut. T. F. Sel 
fridge, U.S.A., and the other members of the Associa 
tion, to have been the first really successful flight 
of the econd heavier-than-air flying machine of this 
particular pattern A number of other aeronauts who 
are at Hammondsport, N. Y., where the tests are being 
conducted, and who are building other types of flying 
machines, gave praise to the new machins 

he Association first aeroplane the Red Wing,” 
which flew 818 feet above Lake Keuka on March 
12 last, was illustrated in the Screntivic AMERICAN of 
March 21 This machine had a horizontal single-sur 
face tail, which buckled in the first flight The tail 


was changed to a double-surface box shape, like that 
used on the Farman aeroplane, and in a subsequent 
flight in the rain a few days later, the aeroplane 
tipped to one ide and, crashing to the ice, was de 
molished 

The new aeroplane—the “White Wing is practi 


cally the same as the former one, save that it is 
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There are two distinctive features in the design 
The first is the general principle and arrangement of 
the truss which supports the two surfaces, and the 
second is the shape of the surfaces themselves 

In this machine the truss differs radically from 
ordinary designs, being a double bowstring truss, 
which was found to have structural advantages over 
the flat bridge design commonly used. The other fea- 
tures which distinguish the machine from the usual 
type of double-deck machines lie in the shape of the 
supporting surfaces, which are very much like a bird’s 
wing in plan, tapering toward the tips, and at the 
same time decreasing in curvature. 

A wooden propeller is used, with an eight-cylinder 
40 horse-power Curtiss air-cooled motor. The pro- 
peller’s diameter is 6 feet 2 inches. The pitch is 
about equal to the diameter. At about 1,200 R. P. M., 
with the motor developing 25 horse-power, the propel- 
ler develops some 245 pounds thrust. The aeroplane 
is 42 feet 6 inches long from tip to tip and 4 feet 
deep at the outside panel. It has a total supporting 
surface of 408 square feet, while its weight is 431 
pounds 

The flight on the 18th was an excellent one. The 
machine left the ground readily after a run of about 
200 feet, and alighted at the end of the flight without 
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cellent flight which, although his first, is reported to 
have extended over a total distance of 1,017 feet, ang 
to have been accomplished in 19 seconds, or at a speed 
rate of about 36% miles an hour. During this flight 
the machine touched ground once after covering 615 
feet, but it immediately rose again and continued jp 
the air until the aviator caused it to land near the 
edge of a plowed field. Mr. Curtiss appeared to haye 
excellent control of the aeroplane, which rose and fel} 
during the flight, varying in height from 5 to 25 feet, 
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Finding the Specific Gravity. 

The usual way of finding the specific gravity of an 
insoluble body is, as laid down in the text books and 
carried out in practice, to weigh the bedy first in air 
and then in water, find the difference in the two 
weights, and then divide the weight in air by that 
difference. Thus, a body weighing 10.32 pounds in air 
and only 1.25 pounds when fully immersed in water 
will lose 10.32 —1.25—8.07 pounds in weight wher 
buoyed up by the water; its specific gravity will there. 
fore be 10.32 + 8.07 = 1.278. 

A better way is to weigh the object in air, then 
after immersing it in water and leaving the original 
weight untouched, to put in or on weights enough on 
































Front View of the Aerial Experiment Association’s New Aeroplane. 


The pointed wing tips have been made flexible so they can be twisted to aid in steering. The propeller and the frame 


| rudder in front 


of the box t can be seen at the back, and the horiz« 


The Aeroplane in Flight. 


The “ White Wing” making its first flight of 279 feet at a speed of about 30 


miles an hour. 

















The Motor and Propeller at the Rear of the Main Planes, 


One wner of the rectangular box tail is visible at the end of one of the long bamboo poles 


which attach it to the aeroplane proper 


Three-quarter Front View of Aeroplane. 


This view shows the horizontal rudder, the steering wheel, and the running wheels. 


THE SECOND AEROPLANE “Ff THE AERIAL EXPERIMENT ASSOCIATION. 


mounted upon pneumatic-tired bicycle wheels instead 


of runners A rectangular box tail has been fitted 
For experimental purpose so that the machine could 
obtain a start before ascending, a half-mile track 
was built By running along on this track, pro 


ficiency in handling the steering gear: and other 
mechanism was attained In a trial on the ground 
the day 


defect in the steering gear was detected and remedied 


previous to the successful ascent, a slight 


The experimenters had thought that the aeroplane could 
be guided by the rudder alone when running on the 
ground, but they found it was also necessary to turn 
the wheels. Besides the horizontal rudder in front 
for controlling the elevation of the aeroplane and 
maintaining its fore and aft equilibrium, there is the 
usual vertical rudder for side steering in the middle 
of the box tail, while in addition to this the wing tips 
are pivoted horizontally about their forward edges 
and made to move up and down slightly in turning a 


eorner by means of a cord which runs through pulleys 


at the rear corners of the upper plane and which is 
attached to the aviator’s body. The instinctive lean- 
‘na to one side of the aviator in making a turn is thus 
used to set the wing tips properly. 

The new aeroplane has double superposed surfaces. 


serious shock. A good idea of its appearance in flight 
can be had from the photograph reproduced above, 
from which it can be seen that the transverse stability 
was apparently excellent. The propeller was slightly 
damaged during this flight, but repairs were soon 
made, and the following day two more short flights 
were executed. The first of these could hardly be called 
a test,as the machine remained in the air but two sec- 
onds and traveled about a hundred feet. When it de- 
scended on its wheels it ran 201 feet on the ground 
before stopping. In this run a guy wire broke, which 
impeded slightly the action of the propeller. In a few 
minutes the damage was repaired and the second ascent 
was made in a quite heavy rain. In a few seconds suf- 
ficient velocity was attained and a rapid rise was made 
to a height of 30 feet. The aeroplane then dipped 
slightly to the right, slowly dropped about 12 feet, 
and then came to earth. The front rudder wheel 
was broken considerably, and several hours were re- 
quired to repair the damage. Notwithstanding this, 
Dr. Bell was pleased with the trial. Lieut. Selfridge 
acted as aviator on this day, while F. W. Baldwin 
piloted it on the first trial. 

On May 22 Mr. G. H. Curtiss, after some changes 
had been effected in the new aeroplane, made an ex- 





the same side of the scale, with the object of bringing 
back the even balances. The weight in the second 
pan, or in the second case—which weight will natur 
ally represent the loss of weight in water—divided 
into the original sum, to obtain the specific gravity. 

Where possible, it is still more simple to weigh out 
in the first case a given even quantity of the material 
to be tested—as of potatoes or beets in beet-sugar or 
potato-alcohol manufacture; there being used for this 
purpose two baskets, one above the other, of which the 
lower one is completely immersed in water. Thé 
material being weighed in the upper basket while the 
lower one hangs free in the water, is then transferred 
to the lower basket, and the weight added on that 
side of the balance to restore equilibrium is divided 
into the original sum, to obtain the specific gravity. 

As an example: 100 pounds of beets are weighed 
out in the upper basket and then transferred to the 
under one; then 87.5 pounds are added on the samé 
side with the beets to bring back the equilibrium; 
then the specific gravity is 100 + 87.5—=1.14. 

In handling such materials as beets and potatoes, © 
any that swim should be thrown out before weighing, 
as they are hollow and contain air, and are useles® 
for industrial purposes. 
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to THE WRIGHT AEROPLANE TEST IN NORTH than is required in the government test; but a false there is little doubt that more will te heard from 
nd CAROLINA. movement of one of the operating levers caused them them in the near future. Upon hearing of their flighis 
bed Upon the return of the newspaper correspondents to plunge downward. Not more than $50 worth of Henry Farman sent a challenge for them to come to 
bht and photographers from North Carolina, considerable damage was done to the machine, and save for a few France and fly in competition with him. The Wrights 
BLS more information was obtainable regarding the recent scratches the aviator was uninjured. paid no attention to this challenge. Their confidence 
in flights made by the Wright brothers in testing their A close study of the photographs which we repro- in their machine is such that they do not believe it 
the aeroplane than has hitherto been available, Unfor- duce shows that the horizontal rudder in front of the necessary to make a public trial either here or abroad 
_ tunately, not one in order to in 
fell 


of these men 1s terest the other 


eet. a qualified tech- governments, 
nical observer, which may yet 
for which reason purcoase ma- 
we are little bet- chines from 
an ter off for de- them. Since 
ind tails than we their trial flights 
air were before in North Caro 
‘wo In addition to lina have been 
hat the frontispiece witnessed 
air showing the by newspa- 
iter aeroplane as it per men, and 
hen appears in flight, photographs of 
ere we are enabled, these flights 
owing tothe have been secnr 
hen courtesy of P. F. ed, there is ne 
inal Collier & Son, tio longer any doubt 
on show our read of the pre-eml- 
ers two photo- nence cf Amer- 

—— 


eee mee en ica in aviation 
We hope that 
before the end 
of the year we 
shall be able to 
arrange for a 
public centost 
near New York 
in which ail the 
prominent  for- 
elgn and Amer 
ican aviators 
wili «ompete, 


long range of the 
aeroplane in 
flight around 
Kill Devil Hill. 
These photo 
graphs, while 
quite minute, 
neverthe- 
less when mag- 
nified give some 
idea of the actu- 
J al appearance of 
the machine in 
flight; but their 
greatest value 





and endeavor to 
win for the first 
time the Scien 


Na ae re A RE RR ma - 





lies in dispelling TIvIc)]}6XAAMERICAN 
all doubt as The imagination of the artist who drew this picture eighty years ago was prophetic and daring. He graphically foretold the modern department store, the 

all doubt as to : Be H t : - trophy 

_ elevator, the military airship, the pleasure and military automobile, and the heavier-than-air tying machine (drawn by birds). He did not 
= the ability of hesitate to build a bridge between Calais and Dover or to draw vehicles along the ground with the aid of kites. —--+ee — 

the Wright ma- “THE MARCH OF INTELLECT,” FROM A PRINT MADE IN 1828, PREDICTING MANY MODERN MECHANICAL ACHIEVEMENTS. Casein cement 
chine to fly and consists of casein 
to make good its designers’ claims. All those who machine is of the double- or triple-surface type. The and tannate of lime. A solution of tannin is first 
witnessed the flights agree that the performance of vertical rudder also can be seen well out at the rear, prepared, either by dissolving tannin in water or hoil- 
the machine was marvelous, and that the speed at- as well as the two propellers, half of each of which ing Chinese gall-nuts in water and straining the fluid. 


tained with the small motor of 30 horse-power was is in sunlight, and the other half in shadow. The Clear lime is gradually added to this solution tiii 
remarkable. As already noted in our last issue, the aviator is seen sitting in the middle of the lower precipitation ceases and red litmus paper, dipped in 
speed in question appears to have been from 45 to 48 plane, while there are several radiating tubes for the the fluid above, is colored blue. The fluid is then 
miles an hour, although the last flight was timed in cooling water of the motor running vertically upward decanted and the precipitate dried. The dried 
7 minutes and 40 seconds, during which the life sav- to the upper plane from the motor, which is located product, designated chemically tannate of lime, is 
ers claim that the machine traveled slightly over 8 in a fore-and-aft direction in the center of the lower then mixed with casein and the mixture ground aad 
miles. The distances are said to be fairly accurate, plane, and which drives each of the two propellers sifted. The proportion in which the ingredients are 
since they were gaged by the known space between through chains. A second lever in front of the aviator mixed depends upon the purpose to which the mix- 





telegraph poles and the number of poles in the course. operates the vertical rudder, and a third one twists ture is to be applied; as a rule, 90 parts of. casein 
The probability is, however, that the speed of the the planes to aid in steering. and 10 of tannate of lime are taken, When required 
machine did not at any time exceed 48 miles an hour. In the tests recently made, the Wright brothers were for use, a sufficient quantity of water is added to the 
In fact, the Wrights do not claim a speed of much trying out their new form of steering and control by cement. A tenacious binding material of the requisite 
over 40 miles. Still, according to report, they state means of levers and with the operator in a sitting po- consistency is thus obtained. When completety dry, 
that before the flights witnessed by outsiders, they sition. In their former flights in 1905, the operator the cement is very hard and tough, and absolutely 
made three flights of 18, 24, and 32 miles respectively. lay prone, and the change to a sitting position necessi- insoluble in water, petroleum, or oil; hence it is 


In their final flight they had intended to remain in tated a different method of control... The brothers are admirably adapted for a large variety of pur 
the air an hour and twenty minutes, or a third longer quite satisfied with the results they have obta?ned, and poses. 
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Copyright 1908 by P. F. Collier & Son. Photographs by J. H. Hare. 


End view of aeroplane which is traveling to the left. The horizontal rudder can be seen in front and Three-quarter front view of aeroplane. The horizontal rudder is seen in front. The black spot in the 
the vertical rudder behind. The inclined lines in front of latter are the propellers. center is the aviator and motor, and the dark linc connecting the two surfaces, the radiator. 


The Aeroplane Encircling Kill Devil Hill—the Gigantic Sand Dune at the Wrights’ Experimental Grounds on the Coast of North Caroliaa. 
FIRST PHOTOGRAPHS OF THE WRIGHT BROTHERS’ AEROPLANE IN FLIGHT. 
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CHINESE PIGEON WHISTLES 


BERTHOLI ’ BR. COLUMBIA UNIVERSITY 
ons imbibed in school, through education and 
eadit ire apt to sway our lives and our thoughts, 
| ence strong! our judgment of othe 
’ An almost fixed standard of attributes invol- 
urine n our minds when the names of 
cl Spaniard Negroes, Indians, strike our ears, 


en hard to see why such and such an ad 


ing such and such a quality, became 
ed in our thoughts with the names 
al itions. Thus, we are wont to speak of the 


‘ ‘ i sober, practical, and prosaic people, and 


hem throughout in that light Immensely 
ation the ire (this cannot be gainsaid), secular, 
we minded, bestowing all their efforts on 


ral affairs; but nevertheless these people 


eans lacking in purely emotional matters 
( tractiveness It is needless to turn to their 
on ad a n which they are at their best, re 
ded from this viewpoint; even in affairs of minor 
nee their soul reveals to us traits of poetical 

mali degree 


the eleventh century one of their greatest 


Upon the bridge the livelong day 

{ stand, and watch the goldfish play.” 
The domestication of the goldfish, the first species of 
vhich reached England only in 1691, and of the wonder 
ful paradise-fish as well, is justly ascribed to the Chi 
nese; and it is remarkable to notice that their attempts 


this direction and the amazing results achieved 
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so that when the birds fly the wind blowing through 
the whistles sets them vibrating, and thus produces 
an open-air concert, for the instruments in one and 
the same flock are all tuned differently On a serene 
day in Peking, where, these instruments are manufac- 
tured with great cleverness and ingenuity, it is pos- 
sible to enjoy this aerial music while sitting in one’s 
room 


There are two distinct types of whistles—those con- 


sisting of bamboo tubes placed side by side, and a“ 


type based on the principle of tubes attached to a 
gourd body or wind-chest. They are lacquered in yel- 
low, brown, red, and black, to protect the material 
from the destructive influences of the atmosphere. 
The tube whistles have either two, three, or five tubes. 
In some specimens the five tubes are made of ox-horn 
instead of bamboo. The gourd-whistles are furnished 
with a mouthpiece and smail apertures to the number 
of two, three, six, ten, and even thirteen. Certain 
among them have, besides, a number of bamboo tubes, 
some on the principal mouthpiece, some arranged 
around it These varieties are distinguished by dif- 
ferent names. Thus, a whistle with one mouthpiece 
and ten tubes is called “the eleven-eyed one.” 

As to the materials and implements used in the 
manufacture of pigeon-whistles, there are small gourds 
that serve for the bodies; halves of large gourds (a 
particular species imported from Shantung to Peking 
for this industry), from which stoppers are made that 
fit into them; and four kinds of bamboo—cylmdrical 
pieces of a large species that grows in the south, for 
making the mouthpieces of the large tubes; thin sticks 
for making those of the small ones; hard bamboo for 
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A New Italian Method of Preserving Eggs. 

Consul D. I. Murphy, of Bordeaux, forwards the fol. 
lowing synopsis from a French journal on a new 
method of preserving eggs, which, he says, appears to 
have the double merit of cheapness and simplicity, 
The article was based upon the experiments of Doctor 
Campanini, as reported by him in a bulletin issued by 
the Italian minister of agriculture. 

Dr. Campanini, after reviewing the various knowy 
means of preserving eggs—by salt water, lime water, 
silicate of potash, vaseline, and cold storage—describedq 
his experiments, which showed better results than aj} 
others. 

His theory is that to preserve eggs some system must 
be adopted that will absolutely prevent the exchange 
between the air outside and that inside the egg—for it 
is this continual exchange that causes putrefaction, 

Dr. Campanini selected perfectly fresh eggs and coy- 
ered them with lard, so as to effectually stop up all 
the pores. The shells were thus rendered imperme- 
able, the exchange of air was prevented and, the ob- 
struction of the pores not permitting the evaporation 
of the water, there was no loss of weight. The whites 
and yellows of the eggs retained their color perfectly 
and the taste was not modified in the slightest degree. 
When properly coated with lard—not too thickly—the 
eggs are put in baskets or boxes upon a bed of tow or 
fine odorless shavings and so arranged that there will 
be no point of contact between them—otherwise a mold 
will develop and putrefaction result. The packing 
room should be perfectly dry, the question of tem- 
perature not being important. By his process Dr, 
Campanini kept a quantity of eggs for a whole year 

















A Pigeon With a Whistle Wired to lis Tail. The Whisties 


Look Clumsy But Are Very Light. 


were not prompted by any utilitarian views they had 
in mind, as neither fish is of any practical advantage 
On the contrary, their skillful breeding, so eagerly 
pursued, is due solely and exclusively to the wsthetic 


tindeney of the Chinese in their art of living, and to 
their highly cultivated sense of beauty, which delights 
in the bright coloration of the skin of these fishes, the 
graceful form of their bodies, and the restless mo- 
tions of their long, flowing fins. This is the more wor 
thy of note, as the only fish among us which has been 
placed within the range of domestication, the carp, is 
granted this privilege merely from its prosy connection 
with the kitchen 

While the almost Darwinian experiments to which 
Chinese breeders have subjected the goldfish, and their 
unbounded admiration of this little creature in its 
hundred and one forms and variations, illustrate well 
the itimate relation of the people to the element 
water, their friendly associations with the world of 
birds are no less close and sympathetic. The lover 
of birds does not permanently confine his pet in its 
but he takes it out with him on his walks, 


carrying it on a stick, to which one of its feet is fas- 


prison-cage 


tenec by means of a thread long enough to allow it 
Where the shade of some 
stately tree bids him welcome, he makes a halt, and 
permits the bird to perch and swing on a supple twig, 


ampie freedom of motion 


watching it for hours 

ne of the most curious expressions of emotional 
life is the application of whistles to a flock of pigeons. 
These whistles, very light, weighing hardly a few 
grammes, are attached to the tails of young pigeons 
soon after their birth, by means of fine copper wire, 


Pigeon Whistles, With the Gourds and Bamboos From Which They Are Made; and the 


Tools Used in Making Them. 


CHINESE PIGEON WHISTLES. 


the large tubes themselves, and a soft kind for the 
smaller ones The separate pieces are fastened to- 
gether by means of fish-glue, which is applied with an 
iron nail. A razor-like knife is used for splitting the 
bamboo sticks, and a chisel to break the harder pieces. 
For the general work a dozen spatulas are required, 
and awls are used for drilling the small mouthpieces. 
There is also a whetstone for grinding the imple- 
ments, the same as is employed in other industries and 
by professional knife-grinders, and a saw with a slight- 
ly curved blade for cutting the gourds. The smallest 
whistles are of course most difficult to produce. One 
workman is said to be able to turn out about three 
specimens a day, which shows that the work requires 
some time and skill 

The explanation of the practice of this quaint cus- 
tom which the Chinese offer is not very satisfactory. 
According to them, these whistles are intended to keep 
the flock together, and to protect the pigeons from at- 
tacks of birds of prey. There seems, however, little 
reason to believe that a hungry hawk could be in- 
duced by this innocent music to keep aloof from satis- 
fying his appetite; and this doubtless savors of an 
after-thought which came up long after the introduc- 
tion of this usage, through the attempt to give a ra- 
tional and practical interpretation of something that has 
no rational origin whatever; for it is not the pigeon that 
profits from this practice, but merely the human ear, 
which feasts on the wind-blown tunes, and derives 
wsthetic pleasure from this music. And here, again, 
it seems to be a purely artistic and emotional ten- 
dency that has given rise to a unique industry and cus- 
tom applied to nature-life, 


-through a very hot summer and a very cold winter 
—and they were perfectly preserved. He says that 4 
cents’ worth of lard suffices to coat 100 eggs, and that 
anyone could easily prepare that number of eggs in 
one hour’s time. 
eo 
Wasting Water Assets, 

California has learned, says the California Culti- 
vator, not only that the ground may become water- 
logged by over-irrigation, but that ill-considered drain- 
age and the inconsiderate use of water from wells 
may so lower the underground water-plane as to 
threaten the reversion of large areas to unproduc- 
tiveness. 

The Geological Survey has demonstrated that all 
the subterranean waters of 775 square miles in south- 
ern California are comnected, and that every well 
taps a common supply; and on this-the water-plane, 
which was twenty-three feet below the surface of the 
soil in 1898, is now fifty feet below. 

People can live beyond their means in respect to 
water, as well as timber, oil, natural gas, fish, and 
game. 


->-oe 


The output of cepper in the Ural district in 1906 
amounted: to 4174 tons, as compared with 3,610 tons 
in the preceding rear, thus showing an increase of 
564 tons. These figures cannot be considered as satis- 
factory from the Russian point of view, taking into 
consideration the high prices which prevailed last 





year for copper. Moreover, on comparing the total out- x 
put of copper in 1906 with that of the years 1904, 1903," 


and 1902, a decrease in the production is noticeable. 
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A NEW AUTOMATIC VIOLIN PLAYER. 


BY THE NGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

One of the most novel and ingenious automatic 
musical instruments devised within recent years is 
now on exhibition in England. This is the Mills auto- 
matic violin player, which, as may be seen from the 
accompanying illustration, is a delicately constructed 
and remarkably designed automatic violin, in which 
the fingers of the player are supplanted by mechan- 
ical agency The instrument is the result of several 


years’ experiment and scientific research, and although 
played by electro-mechan- 


ical agency, the rendering 


Scientific American 


Every person familiar with the instrument is fully 
acquainted with the difficulties attending its mastery, 
and the many musical impressions peculiar to violin 
playing. Yet all such, as staccato, legato, pizzicato, 
arpeggio, shake, trill, thirds, fourths, octaves, tenths, 
portamento, are marvelously produced. It renders 
with complete accuracy and striking execution the 
most difficult classical passages as readily as the more 
simple popular airs. 

Moreover, it exceeds the capabilities of the human 
player. Duets and even quartets are given with as 
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one of the two wires, and keeps both ends in his 


hands. To send a dot of the Morse alphabet, he brings 
into contact, during a short time, both ends of the 
broken wire. A long contact is a dash At the other 
end of the line, dots and dashes are perceived as short 
or long spells of a strong, pungent taste, which cerses 
at once when the current is interrupted. There is po 
uncertainty in deciphering the message; on the con 
trary, most operators will say that, so far as their 
own taste is concerned, they would rather have a 
weaker current. After sending his message, the oper 

ator twists the ends of the 

broken wire together and 





of the music is so deli- 
eate that it is difficult to 
distinguish it from that of 
a master hand. The sweet 
ness is remarkable, as are 
also the harmony and vol 
ume of tone 

The instrument, as may 
be seen from the accom 
panying illustration, com- 
prises the ordinary type of 
violin, complete in every 
detail, with the usual 
strings and facilities for 
tuning The instrument 
is held firmly at the neck, 
to secure the same posi- 
tion as if held under the 
chin, while the opposite 
end is held by a solid sup- 
port. Above the strings is 
mounted an intricate and 
elaborate mechanism, with 
lever rods, which act as 
fingers, and by depression 
upon the strings in the 
correct positions give the 


required notes The bow, 








waits for the answer 
The current is the result 
of the chemical action oi 
alkaline saliva over the 
aluminium. The two cells 
are connected in series, 
and the E.M.F. is twice 
greater than in the case of 
a single cell. So is the in- 
ternal resistance, but that 
of the wire is not, and the 
current strength is there 
fore somewhat increased. 
—e— 9-2 —~ -—— -— 


A New Chinese Steamship 





According to the Board 
of Trade Journal, the Reg 
istrar of Imports and x 
ports at Singapore i Mr 
A. Stuart) reports that a 
new steamship company, 
with a capital of 2,000,000 
ticals (about $1,125,000) is 
being organized by Chi- 
nese and Siamese tet 
chants with the object o/ 
entering the carrying trade 








or rather series of bows 

since there are many in 

order to secure full chord 

effects, is represented by a number of revolving disks, 
which in their rotating passage strike the strings as 
they are depressed upon them according to require- 
ments, and in conjunction with the mechanical fingers 
sound the required notes. There is a complete absence 
of harshness, such as might naturally be expected in 
# mechanically-operated instrument, while the diminu- 
endo and crescendo effects are faithfully reproduced. 
The mechanism is operated by a small but powerful 
electric motor driven by batteries; the control is ef- 
fected by means of an ingenious arrangement of elec- 
tro-magnets. The whole of the mechanism is in mo- 
tion at one and the same time, each composite part 
performing its allotted function in accordance with 
the musical score, at the correct moment. 

















Reading a Telegraphic Message by 
Taste. 


AN AUTOMATIC MACHINE FOR PLAYING THE VIOLIN 


much facility and delicacy as solos, it merely being a 
matter of coupling up the mechanical actions. In this 
manner a single instrument can render the full effects 
of a stringed orchestra, while moreover, in order to 
complete its possibilities, it will play its own accom 
paniments to solos, and very often the four strings 
are brought into requisition at the same time. 

The automatic player has been investigated by many 
of the leading violinists, who have listened to its ren- 
ditions of the most intricate and difficult music, and 
have pronounced them to be musically perfect, while 
time, melody, harmony, and expression are produced 
with such distinctive skill as to testify to the preci- 
sion of the mechanical arrangements. The invention 
has aroused the greatest interest in England and 
Europe, since it is to the violin what the pianola is 
to the piano, and demonstrates to a striking extent 






the musical qualities of the instrument when deve: 





oped to its fullest extremity 
ee —_— 
AN ORAL SYSTEM OF TELEGRAPHY. 














between Bangkok, Singa 
pore and Hong Kong in 
opposition to the. North 
German Lloyd, who have recently come to an agres- 
ment with the Japanese owners of the vessels on the 
Bangkok, Hong Kong and Swatow service As the 
promoters include several large rice merchants who 
have usually done a chartering business on their own 
account, the company’s success, says Mr. Stuart, seems 
to be assured. Meantime six vessels will be chartered 
and new boats built in England or Japan. 
_-—_—_—__—_- + e+ = —__—__------ 

Europe has demonstrated that a country can be 
prosperous and develop on a very smai!l amount of 
lumber. Practically speaking, there is not a wooden 
shingle in the whole of Europe, while frame houses 


are rare. Lumber yards in some countries of Murope 
hardly exist 








BY GUSTAVE MICHAUD, COSTA RICA STATE OOLLEG! 

We are accustomed to think of the tongue as a 
transmitting instrument, but it serves very well as a 
receiver in the novel system of oral communication 
described below. With the exception of the wire, all 
that is needed for this oral telegraph may be had at 
the dinner table. The battery, two senders, and two 
receivers are made up, ready for use, in less than one 












minute. The apparatus works well, and does not get 
out of order. After dinner it will afford a pleasant 
pastime, and may prove useful to those teachers who 






have to teach with few or no apparatus. 

Lay two parallel wires from one room to another, 
avoiding contact between them. At each end of the 
telegraph line, place an operator holding two spoons 










































or forks in his mouth. One of these culinary imple- 
ments must be made of silver, the other of aluminium. 
A silver quarter may conveniently be used instead of 
the silver utensils, and any aluminium object may be 
substituted for the other spoon or fork. A wire which 
bears 2 silver object at one end must have aluminium 
at the other end, and vice versa. Operators should 
keep the silver well in the mouth on one side, and the 
aluminium in full contact with the fore end of the 
tongue on the other side of the mouth. No contact 
ghould take place between aluminium and silver. 

The operator who wishes to send a message breaks 





AN ORAL SYSTEM OF TELEGRAPHY, 





















Sending a Telegram With Current Generated 
in the Month 
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INCANDESCENT GAS LAMP WITH SELF -GENERATED 
FORCED DRAFT. 

The light of a gas flame is due to imperfect com- 
bustion The heat of the flame liberates some of 
the carbon in the gas, and the particles of carbon are 
heated to incandescence by the combustion of the rest 
of the gas. If air is mixed with the gas, as in a Bunsen 
burner, a more perfect combustion takes place and a 
greater heat is generated, but the flame loses its lu- 
minosity to a corresponding degree 

Twenty-three years ago it occurred to Baron Carl 
Auer von Welsbach that instead of depending upon 
unconsumed carbon for light, better results could be 
obtained by generating all the heat possible in the gas 
flame, and using this heat to render incandescent some 
nineral substance that would not be consumed by the 
fiame Thus, the Welsbach mantle was evolved. 

Unfortunately, the ordinary Bunsen burner does not 
furnish sufficient air to produce a perfect combustion 
of the gas. The air is drawn up into the burner mainly 
by the injector action of the gas. The chimney of the 
lamp also produces a draft, due te thermal expansion 
of the air about the mantle, but most of this air plays 
upon the outside of the mantle instead of being inti- 
mately mixed with the gas before burning. It is 
stated that to obtain the highest temperature of flame, 
the mixture should consist of one part gas and five 
to six parts of air, whereas the ordinary burner fur- 
nishes less than three parts air to one of gas. A larger 
volume of air is sometimes furnished by using a forced 
draft, but heretofore this has entailed the use of spe- 
¢elal apparatus to compress the air which, aside from 
encumbering the lamp, increases the cost of mainten- 
ance 

Recently a German inventor, Herr Paul Lucas, of 
Berlin, has devised a new type of gas lamp, which 
operates automatically to suppiy the requisite forced 
draft, The lamp gives a very brilliant light. A small 
electric motor at the bottom of the lamp drives a fan, 
which draws the air into the mixing chamber of the 
lamp. No expense is involved in driving this motor, 
for by an ingenious arrangement the lamp is made to 
generate its own current from the excess heat, which 
goes up the chimney. The heat is directly converted 
into electricity by means of a thermopile placed in the 
upper part of the lamp. The thermopile is shown in 
one of our engravings. It consists of a series of elec- 
tropositive and electronegative metal strips, joined in 
pairs and radially dis- 
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of the armature, and turns with the motor. The arma- 
ture is mounted on a spindle, which rotates in a 
socket in the lamp frame, and is kept well lubri- 
cated by means of the oil cup Z. As the motor ro- 
tates, and the fan serves to draw air through openings 
F in the lower part of the casing. A sleeve G is mount- 
ed in such manner that it may be adjusted to open 
or close the openings, and thus regulate the volume 
of air sucked in by the fan. The supply of gas is 
fed into the mixing chamber H, through the tubes /, 
and the air drawn in by the fan is also forced with 
the gas into this chamber. Projecting into the mixing 
chamber is a perforated cup A, through which the 

















The Thermopile Which Generates the Current 
for the Electric Fan. 


combined air and gas must pass before issuing out of 
the screened top L of the burner. In passing through 
the perforated cup the air and gas are intimately 
mixed, and thus produce an ideal combustion, which 
heats the mantle M to a far more brilliant incan- 
descence than is obtained with the ordinary burner. 
The lamp here illustrated burns 33 cubic feet of 
zas per hour and to enable one to adjust the gas sup- 
ply properly a small regulator N is provided. When 
installing the lamp this regulator is attached to one 
of the gas supply pipes J, and the gas issuing from the 
tube of the regulator is ignited. The gas cock is then 
adjusted until the flame of the regulator just reaches 
the gage wire O, which indicates that requisite amount 
of gas is supplied to the lamp. The gas cock may 
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Successful Cultivation of Mexican Pearls Carried On 
in Lower California, 

Consul W. D. Shaughnessy, of Aguascalientes, trans. 
mits an article to the Department of Commerce and 
Labor from the Mexican Herald, of February 16, 1908, 
wherein it is claimed that the honor of being first to 
discover and put into successful operation the seeret 
of cultivating pearls belongs to a Mexican company, 
The following paragraphs are taken from this article: 

“Under the old system the pearl industry was an 
uncertain one. Bushels of shells might yield but a few 
gems or possibly none at all. But this company, which 
is working under a concession from the Mexican goy- 
ernment, has taken up the cultivation of pearls as a 
practical industry, and is now operating the largest 
pearl farm in the world, employing in the harvesting 
season more than 1,000 people. They are operating 
in the Gulf of Lower California. The present markets 
for the company’s products are Paris, London, and 
Berlin, and Hamburg and Bremen for the mother of 
pearl, which is exported in large quantities. 

“Two years are required for the growth of an ordi- 
nary shell, which forms slowly in layers, like an onion. 
After two years the shell loses its gem, and, unless 
opened at the proper time, there is nothing of value 
within. Mr. Vives, who spent twenty-five years in 
studying and experimenting, discovered this fact, and 
thereupon he devised the system whereby the shells 
are cultivated until the proper time and then opened. 

“In the first place, the shells are gathered in the sea- 
son when the eggs are being deposited. These eggs 
are carefully placed in little artificial channels like 
the natural bottom of the sea, care being taken in these 
channels to protect the little animals from their nat- 
ural enemies. At the proper stage they are trans- 
planted into deeper water, where larger boxes con- 
tinue to protect them. The stock is also inspected 
and the dead ones removed and replaced by live 
shells. In the deeper channels the shells are left to 
develop, and at the end of two years the harvest is 
ready. In the deep-water cages, where the pearls de 
velop, the divers can descend without risk. 

“Three distinct kinds of pearls are produced in the 
California Gulf, the most valuable, black pearls, rang- 
ing close to $300 per carat gold. The next in point of 
value are the white pearls, about $250 a carat, the 
price varying with the size and perfection of the gem. 
The yellowish pearl, although ranking third in value, 

is, as a rule, first in 





posed about a common 
center. The lamp heats 
the inner ends of the 
couples to a high de- 
gree of temperature, 
while the 
ends project out of the 
lamp, ard are kept 
comparatively cool by 
radiation 


opposite 


rhere are 
about seventy couples 
in the thermopile we 
illustrate, and the 
combined current pro- 
duced by the difference 
of temperature in 
each couple is ample 
to operate the electric 
fan of the lamp at a 
speed of 2,000 revolu- 
tions per minute. Or- 
dinartly thermo-elec- 
tric couples are made 
ef bismuth and anti- 
mony, or sometimes of 
tin and an alloy of an- 
timony and zinc. But 
in thie lamp, where 
the elements are sub- 
jected to a high tem 
perature, it is found 
necessary to use such 
heat-resisting metals 
as copper, aluminium, 
and nickel. This form 














favor among the fem- 
inine admirers be 
cause of the brilliancy 
of the gems. These 
prices are for the 
rarest and most per- 
fect pearls.” 
oe -— 
Vice-Consul Ernest 
Santi, of Milan, sends 
a report on the correct 
way to introduce Am- 
erican soldering pre- 
parations in Italy. He 
states: Many differ- 
ent mixtures are used 
in Italy at the present 
time for soldering pre- 
parations, but they are 
nearly all primitive. 
There are some pat- 
ented articles on the 
market, but they do 
not seem promising, 
as the Italian user in 
general would rather 
use a mixture contain- 
ing muriatic acid, 
which he has always 
used, than risk novel- 
ties. The success of 
“ the American article 
depends on its price 
and its results, and to 
exploit it correctly on 
the Italian market the 








of electrical generator 
ts admirably suited to 
the lamp, as it con- 
tains no moving parts, 
and hence is not liable 
io require any repairs or other attention. Not only 
does it make use of the waste heat of the lamp, but 
it cools the lamp as well; thus at the same time over- 
coming and putting to service an objectionable fea- 
ture of the ordinary incandescent gas lamp. 

One of our illustrations shows a section of the lower 
part of the lamp, revealing the motor and fan and the 
mixing chamber. The current generated by the ther- 
mopile is conducted by means of brushes A to the 
armature B of the motor. Permanent magnets ( are 
used for the field magnets of the motor. Beneath the 
armature proper is a plate, on which the fan blades 
D ore formed. The fan is thus an integral part 


The Lamp Gives a Light of 1,300 C. P. and 
Burns 83 Cubie Feet of Gas. 


AN INCANDESCENT GAS LAMP WITH SELF-GENERATED FORCED DRAFT. 


then be locked at this adjustment because further 
regulation will not be,required. The lamp is adapted 
particularly for use in large stores and for street 
lights. It measures three feet over all, and has a re- 
flector two feet in diameter, It gives a light of from 
1,250 to 1,300 candle-power, and as it consumes but 33 
cubic feet per hour, its cost per hour is but little more 
than three cents. The lamp is being exhibited by Mr. 
F. A. Imandt of 27 West Thirty-third Street, New 
York, N. Y. 

It is estimated that South America furnishes about 
63 per cent of the world’s supply of India rubber. 





Section Showing the Electric Fan Which Produces 
the Forced Draft. 


American firms must 
send a full line of 
samples to each user 
with directions for 
use, together with prices and terms of sale. Italians 
should be induced to try the article at the expense of 
the American firm, and instructions for use should also 
be given. 

The Italian consumption of these goods is not great, 
but it is large enough to be worth while for some Am- 
erican firm to establish a good business in Italy after 
the various consumers have tried the soldering prepar- 
ations and they have proven satisfactory in every 
way. 

Solder wax in sticks pays $1.93 duty per 220 pounds 
entering Italy, and wrappers or cardboard boxes con- 
taining them pay separately $13.51 per 220 pounds. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
GARMENT-CLOSING DEVICE.—-Ipa J. CAL- 
oun, Tampa, Fla. The purpose in this case 
is to provide novel details of construction for 
@ device which will enable the quick and con- 
venient closing and separation of opposing 
edges on a body, or a waist of a woman's dress, 
or any garment that requires a detachable con- 
nection of its lapped edges when donned. 
SKIRT.—B. Conen and W. Epstremn, New 
York, N. Y. In this patent the invention has 
reference to wearing apparel, and its object 
is to provide a new and improved skirt ar- 
ranged to properly and accurately fit women 
having different sized waists, at the same time 
insuring the proper hang of the garment. 
SKIRT.—W. Epstein and 8. Epstein, New 
York, N. Y. The object of the improvement is 
to provide a skirt or petticoat, provided with 
a waistband having an expansible and con- 
tractible portion, arranged in such manner that 
the waistband readily fits different sized waists, 
and at the same time insures a proper hang 
of the garment. 
Electrical Devices, 
ELECTRICAL CUT-OUT.—P. T. McNatty, 
Mandan, N. D. The device is for use In 
operating at a distance electrical switches in 
branch lines of lamps whereby the 
current may be cut-in or cut-out in said branch 
lines either from the power house or any re- 
mote station, thus controlling the current on 
the branch lines without shutting off the cur- 
rent in the main line leads. 


electric 


Of Interest to Farmers, 

THRESHING-MACHINE.—T. 8. Haynes, 
Bay City, Texas. The machine is especially 
adapted for the cutting and threshing of small 
grain, as rice and the like, and is so constructed 
as to perform its functions satisfactorily when 
the grain is wet as well as when dry, as also 
to work well in marshy and water-covered 
fields, which is essential to a practical rice 
threshing machine. 

STALK-CUTTING ATTACHMENT FOR VE- 
HICLES.—R. B. Human, Chickasha, Okla- 
homa The purpose of the inventor is to 
provide an attachment complete in itself, and 
which can be applied to the forward or rear 
axles of an ordinary farm wagon, or similar 
vehicle, and to provide means for raising and 
lowering the cutter, and means for counter- 
ecting the rebound of the cutter when in use, 
thus preventing severe injury to the blades of 
the cutter should it meet with an obstruction 
in its path. 


Of General Interest, 

CUSPIDOR, DRAINAGE-BOWL, OR THE 
LIKE.—A. R. Canpy, Urbana, Ill. The in- 
vention is an improvement in cuspidors, drain- 
age bowls, or other like devices of the type 
that occupy a fixed position in the floor and 
are connected with a sewer or other suitable 
drainage or discharge into the open, especially 
designed for cars, hotels, and public places. 

TRESTLE.—M. Wutre, Portsmouth, Ohio. 
The invention relates to improvements in tres- 
tles such as are used by plasterers, carpenters, 
and other artisans, and has for its object to 
provide a trestle that can be made at a small 
cost and one which can be quickly and easily 
set up, moved, and taken down. 

NAME-HOLDER FOR UMBRELLAS OR 
OTHER PORTABLE ARTICLES.—W. N. Rey- 
NOLDs, Litchfield, Conn. One purpose of the 
invention is to provide a name plate adapted 
for attachment to an umbrella handle or stick, 
a cane or other portable object, and to so 
construct the device that a card bearing the 
hame and address can be readily introduced 
into the device in such manner that it will 
remain until purposely removed, and when so 
desired the card can be quickly released. 

GAS ANALYSIS APPARATUS.—J. F. Sim- 
MANCE, 17 Ravenscourt Park, Chiswick, London, 
8.W., and J. Apapy, Fountain Court, Temple, 
London, E. C., England. According to the 
present invention the gas or gaseous mixture 
to be tested (whatever the pressure at which 
it reaches the apparatus) is always and auto- 
matically brought to the same pressure, so that 
4 series of volumetric tests, if performed un- 
der identical conditions as regards tempera- 
ture, will yield results having a uniform de- 
gree of accuracy and 

AMALGAMATOR.—F. B. Sanrorp, North 
Yakima, Wash. In this instance the invention 
has for its primary object the provision of 
Means for treating auriferous wash by gravity 
unaided by mechanical force, and without re- 
ducing the ores to a finely pulverized pulp, as 
is necessary with the devices now in common 
use, 

CLOTHES-HOLDER.—S. -S. Smita, New 
York, N. ¥. The more particular intention in 
this improvement is to provide a device suitable 
for supporting garments, bed clothes, and other 
articles made of cleth, so as to facilitate the 
bleaching of such articles by aid of the dew 
and grass, yet without allowing the articles 
to rest directly upon the ground. 

TYPE-CASE.—J. G. Gatiemore, Washing- 
ton, Mo. The object of this inventor primarily 


value. 


wise caught or lodged under the partitions. 
The bottom of each type receptacle is prefer- 
ably perforated for the purpose of permitting 
dust to sift therethrough and thus prevent its 


accumulation in the several type compart- 
ments. 
WELL-BUCKET DUMP.—II. R. ANpeErson, 


Gainesboro, Tenn. Broadly stated the inven- 
tion consists of a hollow stock or tubing, with 
its interior providing passage-way for ordinary 
form of bucket, having a gravity, or other 
suitable form of downwardly seating discharge 
valve in its bottom, means whereby to lower 
the bucket down the well, to be filled with 
water, and also adapted for use in elevating 
the bucket of water and whereby to draw it 
upward on the stock, and when so elevated, 
permitting closure of the passage-way through 
the stock, by adjustment of a slide-valve. 





Hardware, 

WRENCH.—H. N. Roruwerter, Seattle, 
Wash. The object of the inventor is to pro- 
vide a tool, which shall not only be novel 
in its general makeup but improved over sim- 
ilar wrenches as hitherto constructed, and at 
the same time render the parts adapted not 
only to be cheaply constructed, but with the 
wearing parts interchangeable, whereby a 
worn part may be readily replaced. 

MOWER.—T. M. Crerar and Roserta W. 
Crepar, Fargo, N. D. The object here is to 
provide a mower for the cutting of lawns, 
grass-plots, and the like, and having a clipper 
arranged to be operated by the movement of 
the mower itself. Also to provide a mower 
having an automatically operated clipper which 
can be adjusted to cut to any degree of close- 
ness, and which is mounted upon a wheeled 
frame and co-operates with a brush similarly 
operated by the mower, for advancing the 
severed grass to a receptacle. 

DEVICE FOR DRESSING SAWS.—T. W. 
Roacn, Lyman, Wash. The purpose of the 
invention is to improve upon the construction 
for which Letters Patent were formerly granted 
to Mr. Roach, to the extent that the device 
is rendered more simple and will be more ac- 
curate under long usage, since the adjusting 
device may be used indefinitely without loss of 
action. 





Heating and Lighting. 

LAMP.—W. 8. Ryan, Viola, IIL. It is 
especially designed to have the oil tank in the 
form of a street lamp post, which connects 
with a small feed tank for supplying the lamp 
for a predetermined length of time. By this 
construction the feed tank can be filled from 
the reservoir to feed the lamp for any period, 
and when the fuel is consumed in the feed 
tank the lamp will automatically go out. 


Household Utilities, 

DEVICE FOR OPERATING WINDOW- 
BLINDS.—D. F. LonerGan, Morristown, N. J. 
The object of the present invention is to sim- 
plify the construction and provide in connec- 
tion with the principal bearing thereof, a stop 
which is adjustable relative to the shutter, 
whereby the latter may be prevented from 
swinging beyond the desired point in its open- 
ing movement. It is an improvement in shut- 
ter closers and openers of the character de- 
scribed in Letters Patent formerly granted to 
Mr. Lonergan. 

WINDOW-CLEANER,. — 0. Carsar, New 
York, N. Y. - In the present patent the object 
of the inventor is to provide a new and im- 
proved window cleaner, arranged to permit con- 
venient and thorough cleaning of the window 
sash, both on the inside and outside, and 
without the slightest danger to the operator. 

TRAP.—P. Ayres, Ocean Side, N. Y. The 
object in this invention is to provide a trap, 
arranged to permit the plumber to quickly con- 
nect a sink, basin, or like fixture with the 
soll or waste pipe, and to make a perfect joint 
with the soil or waste pipe without requiring 
the tedious and expensive work of wiping a 
joint. 


Machines and Mechanical Devices, 
STEERING-GEAR.—C. J. Scnoentne, Hono- 
lulu, Hawali. The object here is to provide 
a gear, more especially designed for use on 
automobiles, motor boats, air ships, and other 
vehicles, and arranged to bring the steering 
wheel into position for convenient manipula- 
tion by the driver of the motor vehicle and to 
allow of adjusting the steering column, to per- 
mit convenient access to or egress from the 
driver's seat. 

MEAT-CUTTING MACHINE.—E, W. Rusk, 
Callaway, Neb. In the slicing of meats for 
retail, the butcher uses his knife to slice the 
flesh until the bone is reached and then dis 
carding the knife takes up the saw and saws 
through and then, resuming the knife, proceeds 
to sever the still connecting flesh. Rotary ma- 
chines have been devised, but for various rea- 
sons the knife and saw are still used. This 
invention provides a practical machine for do- 
ing the work without constant change of im- 
plements. 

SPEED-INDICATOR.—J. G. Fretp, Thomp- 
son, Iowa. The invention has in view the pro- 


vision of suitable mechanical means for indl- 





is the provision of a case in which no oppor- 
tunity is presented for the type to work or 
slide under the partitions from one compart" 
Ment of the case to another, or to be in any 


cating the relationship between the speed of 
the device of which the speed is to be deter- 


SAMPLE-TAKING MACHINE.—A. Fensrer- 
MAKER, Colton, Cal. In this patent the inven- 
tion relates to mechanism for taking samples 
from time to time, of a manufactured material 
or product, and is especially useful for the pur- 
pose suggested in connection with the manufac- 
ture of granular or pulverized material such as 
powder or flour. It may be used to effect the 
taking of samples through a number of spouts, 
carrying different materials, by simply duplicat- 
ing the downwardly extending sample chute 
and the operating lever connections controlling 
the valve thereof. 

MACHINE FOR MOLDING PLASTIC MA- 
TERIAL.—J. L. CaMpspett, Roebuck street, 
West Adelaide, South Australia, Australia, Mr. 
Campbell's invention is an improved machine 
for use in molding plastic material into lengths 
of any desired section, and it has been de- 
signed especially for manufacturing lengths 
of core as used in foundry work and lengths 
of clay adapted to be cut into bricks. 

VARIABLE FLOAT-SHAFT BEARING FOR 
COTTON-SEED-LINTING MACHINES.—J. L. 
Rosson, Athens, Texas. The inventor provides 
a variable shaft bearing for use in regulating 
and maintaining the density of the roll of 
cotton seed carried by the float shaft of the 
linting machine. The machine is provided 
with a float drive shaft, the latter being pro- 
vided with a fluted drum for drifting the cot- 
ton seed against the saws of the saw shaft. 


AUTOMATIC ASSEMBLER.—W. L. AInsiin, 
Jacksonville, Fla. The machine makes fruit 
packages, such as crates and the like. The 
assembler is designed as a feeder for the pack- 
age-making machine and is arranged to auto- 
matically assemble the several members of the 
side or top in such manner that the assembled 
members can be readily fastened together in 
the machine by the use of nails, staples, rivets, 
or like fastening devices. 

WORK-BOX FOR SEWING - MACHINE 
TABLES.—Annie H. Dantex and R, P. Dante, 
San Antonio, Tex. The invention relates to 
cabinets of the drop type, and the aim is to 
provide a work box for removable attachment 
to a sewing machine table, and arranged to 
require no remodeling of the machine cabinet 
to allow of readily placing it in position or 
removing it therefrom without injury to the 
cabinet, to blend harmoniously with the other 
wood-work when in use, and to be wholly in- 
conspicuous when closed. 

STLaMING APPARATUS,.—J. HA, Fresno, 
Cal. The object of this inventor is to provide 
a steaming apparatus of simple, strong, and 
durable construction in which the fruit is sub- 
jected to the action of dry steam for a suitable 
period, and from which the same is 
quently discharged in a proper condition for 
removing the seeds or pits. 


subse- 





Prime Movers and Their Accessories, 

PRESSURE-REGULATING VALVE. — 8. 
Yearra, St. Louis, Mo. Fluid admitted to the 
vaive through an inlet, passes through a pass- 
age into a recess, thus acting to force the 
plunger upward. Since the passage connecting 
the oppositely arranged recesses is restricted 
only a certain amount of motive fluid may 
pass, and excess of pressure acts upon the 
bottom of the plunger to move it upward 
against resistance of the spring. Means regu- 
late the pressure through the passage between 
the recesses. Pressure remaining constant, the 
plunger is not acted upon, a spring retaining 
it in lowermost position. On material in- 
crease of pressure the plunger is moved up- 
ward to partially cut off inlet and outlet, thus 
reducing pressure in the casing. 


ROTARY ENGINDE.—G. H. Torrie and B. A. 
Kent, Atlanta, Ga. The object here is to pro- 





duce a prime mover economical in steam con- 
sumption and efficient in operation. More} 
specifically, the invention concerns itself with 
an abutment which projects into the piston) 
chamber and which is automatically controlled 
to allow the piston head to pass. 


ROTARY MOTOR.—A, Sauer, Pittsburg, Pa. 





This invention relates to improvements on that 
class of motors or turbines in which a rotary | 
piston is driven by the impact, and reactionary 
force of steam or other motive fluid. It ts} 
more particularly an improvement upon a motor | 
for which Mr. Sauer formerly received Letters 
Patent. The inventor has put into successful 


tion and obtained superior results. | 





Rallways and Their Accessories, 
SWITCH MECHANISM.—C. F. 
kane, Wash. The invention refers to improve- 
ments in mechanism for operating switch 
tongues of railways, and the object is to pro-| 
vide a mechanism which shall be simple tn 
construction and that may be moved from in-| 
operative position to a position for moving the 
switch tongue into its positions. | 
STATION-INDICATOR.—C._ F. 
Zion City, Ill One purpose here is to pro 


Gay, Spo- 


and lower rollers carrying the apron upon 


into action, 


Pertaining to Vehicles, 





mined, and the speed of means, as a motor, 
moving at a predetermined velocity. 


VEHICLE-BRAKE.—H. M. Vanoerpir7, 
Suffern, N. Y. The brake is designed for use 





yards could not be 


= 


primarily as an emergency braking means for 
motor vehicles, especially avoiding undue wear 
of the tires. A clamping shoe is attached to a 
flexible band or other connection adapted to be 
drawn under the wheel of the vehicle when 
the shoe is thrown into engagement with the 
tire. Means are provided to auatematiecall: 
draw the band and shoe to norma! or imopera- 
tive position after the braking action has been 
accomplished and the vehicle backed tc release 
them. 

TRACE-SECURING MEANS FOR SWIN 
GLETREES.—-T. Morcom, Graham, N, ©. The 
object in this case is to provide details of 
construction for a device which will in a cor 
venient manner secure traces on the ends of 
a swingletree, and permit a reiense of the 
traces quickly, their accidental displacement 
being impossible unless the parts are broken, 

ATTACHMENT FOR DIRT PUSH-CARS,— 
J. W. Groupes, Shenandoah, Va. The patentee 
secures a frame to a car body in mounts at 
each side of inclined adjustable deflecting boards 
on which the dirt is dumped from the hoppers 
mounted on the car, the arrangement being 
such that the deflecting boards can be ad- 
justed so that the dirt will be ecarcied beyond 
the track ballasting. 

Designs, 

DESIGN FOR A COVERED DISH.—-A, Par 
ouTauD, New York, N, Y. The design: tncludes 
a dish and a cover for the same capped witb 
an ornamental lifter in the form of an olive 
leaf wreeth. The dish is oblong, the whoie 
very gracefully balanced on a neatly curving 
base configuration. 

Nore.—Copies of any of these patente wil 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 








7 


Notes '™\ 
and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! ietters or 
no attention will be paid thereto. This is tor 
our information and not for publication, 

References to former articles or answers should give 
date of paper and page or number of question 

Inquiries not answered in reasonable time should be 
repeated; correspopdents will bear in mind that 
some answers require not a Httle research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Bcientific American Supplements referred to may be 
had at the office. *rice 10 cents each 

Books referred to promptly supplied on roceipt of 
price. 

Minerals sent for examination should be distinetty 

marked or labeled. 











(10779) G. A. D. asks: Will you kindly 
mail me the answer to the following question, 
which is a branch of electro-plating? I! wieh 
to know how the color termed “verdigreen” 
is produced on the surface of brass, or, in 
other words, how I am to produce a color 
which looks as though brass has been buried 
and verdigris has formed thickly on the same. 
I have a number of brass wall plates on 
which are set electric push buttens. The 
plates are 6 inches by 10 inches. A. A green 
coating is obtained upon brass by the use f 
verdigris, which is called in chemistry acetate 
of copper, or by carbonate of copper, or br a 
mixture of the two in the tint desired. This 
is mixed with a light-colored varnish and ap 


| plied to the article with a brush, and the high 


parts are immediately wiped off with a rag 
wet with the liquid in which the varnish was 
dissolve?, This may be alcohol. A smooth 
coating should be left. A conting of clear 
lacquer is put over the whole when the var 
nish is dry. There is no need of electricity 
in doing this. It is a process In ltacquering. 
It is more fully described in Van lHorne’s 
“M-4ormn Electroplating,” which we send for $1, 


(10780) H. F. W. asks: In thinking 
of the power of gravitation and the resultant 


use several improved features of the construc-, weight of objects and incidentally of*the power 


of magnetism, electricity, ete., the query arose 
in my mind: “How is weight affected by dis 
tance from the earth?’ I wondered if this 
had ever been experimented with i queried 


what is the proportionate loss of weight of ob- 
| jects carried to the greatest height attained by 


balloons, say approximately five miles ofr 


| course, In determining this balances or steel- 


used; but spring scales 


probably could be used so as to determine the 
joss of weight and the percentage thereof. A. 
| Sir Isaac Newton, who died March 26, 1727, 
BILLINGS, fully investigated the action of gravitation, and 
determined the law of the weight of bodies at 
vide an indicator so constructed that the upper) 9}; distances from the center of the earth. ft 
is that the weight decreases at the same rate 
which the stations are indicated are operated os the square of the distanee from the center 
by independent mechanisms, so that no matter! of the earth increases. If anything welghs 
which roller is operated a name will vigpeoee 100 pounds at the level of the sea on the 
at the display opening in the indicator at each ‘earth, at twice the distance from the cecter 
complete operation of the mechanism brought} o¢ te earth that body will weigh only one- 
quarter as much. 
earth as 4,000 miles in round numbers from 


Taking the surface of the 


the center, twice as far would be 8.000 miles; 
at 8,000 miles from the center of the earth, 
the weight which was 100 pounds at aca level 
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, j lecreased t | nd At 5 miles, equally in all directions, is sufficient to greatly joan send for $1. Another method for coating a | one would not put up a copper line for so 
. rfa irth, the change | affect the surface on which the gunpowder was surface and making it a conductor is given | short a distance and not very frequent ger. 
ght t ratio of 4,000° to) set off. If the powder could have been burned | quite fully in answer to Query No. 8661, Vol.| vice. In the country, away from other ele¢. 
oo I decrea slight for short ten times as rapidly, the same amount of gas | 87, No. 7 tric lines, a return wire is not needed; but it 
i ‘ 1 sa ot be detected would have been liberated; but because ; was (10789) J. E. W. asks: Would you the line passes near other electric lines, g 
, ‘ ird \ vould gi iberated more rapidly, the pressure would have * ote » eire i lor 
i] l j mn many times reater and sufficient in all please explain through your columns how an egpte peng hag nae . pte 
i w whit ‘ ce it nougl een r greater, ¢ 8 - F Ss > , > -eg _ 
, , robabilit ‘ intetthe ensth an souk by incandescent lamp is made, and what mate- - ie ” ——- two pieces of carbon g9 
) trumer u probability oOo ser ‘ e ) ye f 2y » sely > . nmPrra 
I “ y Aig nee Me = lle cases hy « etets ave enol in electric lamps, and how is <m t ey are loosely in contact. A current of 
aft r nee ‘ me) ne hi nt directions e yni > it A - a ~ slectricity se . , » iol ie 
i . ‘ on waleeeae ot en ffect takes place |the vacuum put in the globe? A. The making er ie sent through the poor joint is va. 
dep ‘ y i { of wr it jor exploded exact! 1 BE e effec ake ace, > » che xj res "e . ae 
' . : , x ting that the ca f dynamite. th = of an incandescent electric lamp involves a ried by the changing pressure of the pleces of 
781) W. H. D. asks Have you a|‘ I K " je re Ct o na . € bs 8 great many processes. The glass bulb is carbon upon each other. A great many forms 
is ibera tec almost instantaneously n 11s . re 2@) vise LU PPLE penn - 
hich ! dif tl not time for the gas t cape | blown, and the several parts which can be seen ~ ee have been devised. SUPPLEMEN' No. 
here is no ‘ or ¢ ras oO esct ’ Re rives rr) ve > , = 
ind t ' ‘ wee betes uch an enormous pt are 1 | from the outside are each made by different ne om figures and description of several 
upv wefore s an ormous pressure is - : . rms. SCIENTIFIC AMERIC Supp 
. ; . NY ; ted in all directior that whatever is near | hands and fastened in their several places, a ; an ted . prey > - coal 
na i ‘an , | exert 1 al ections thi ateve 8 ar | lant = Wy zs : an he ies copies e@ malied on receipt o cents each, 
100 feet t 1 cor th it, either above or below, is shattered. | thus forming the lamp as it is finally used. 
' and ' | 4 f pon the large end of the bulb is a piece LS SL 
f t tl lifferer t (10785) J. K. says 1. I want to make | of glass tubing by which the lamp is connected 
iy aye agen ; - NEW BOOKS, ETC. 
ipacit ' ‘ pipe ind a mding box 10 inches in diameter and 4/to an air pump, and the air in the bulb is | 
I noti my ply ew d incl high What material should I use. and | finally pumped out, thus producing the vac- | THe Story or IRON AND STEEL. By J. 
To] =] ; 7 , 
r feet f l-fashioned | f what thickness for top, bottom and sides? | uum The vacuum is not put into the lamp, Russell Smith, Ph.D. New York; 
t in 19 ! the declix 4. A sounding box may be made of any kind | but the vacuum is made in the lamp by re D. Appleton & Co. 16mo.; cloth; 193 
tint ' at ped n tl f wood, excepting the part which gives the | moving all the air A full description of the pages, illustrated. Price, 75 cents 
j i tl h id pipe resor This should be made of clear | Making of a lamp may be found in our Sup- net. 
{ f m ibout pine or spruce, very resonant woods. The | PLEMENT No, 1377, price ten cents This handy little volume is an attempt to 
W i t irticle on the flow of resonant side may be from an eighth to a (10790) G. W.N. asks: Will you Find- aeepeg? om, main — of iron and steel mak- 
“ h pi be PLeM Ni rei qu 0 n i epe g 0 ‘ _ oe R , sang so that any intelligent person can grasp 7 
quarter Of al h, depending upon the kind |i, ingorm me if there is a non freezing solution ” ‘ eS I an grasp the 
~ A ' F 1 trument upon which it is put No get , conditions of the complex technical phenomena 
’ for cooling gasoline engines? I have 4% horse- 7 " 
0 jua wat . ! ! inswer can be giver rhe back and belly of the industry, without even having to meet 
|} power with 25 gallon tank. Also what chem , " 
‘ frot ' | ’ f a viollr ur not usually as thick as an|, a. i , | technical terms. Every paragraph has been 
ical effect, if any, same has on the castings? | a. 5 , 
ted one, t TT t! flicient of ghth of an inch 2. What is meant by ten- . |} made intelligible to the lay reader, and, in 
: \. There are three common methods of keep- als ; . 
t t natant uries with the ze sile strength? When the quantity of lumber], : , , , , addition to presenting an understanding of the 
|ing water in the cooling coils of automobiles x - 
¢ 1 t lt f flow rhe xpressed in feet, which is meant—square | , : : . main technical facts, the major object has 
I |} from freezing 1. Use a mixture of four parts . paris 
which i 1 ‘ used t determine or cubic feet A. Tensile strength is the force aii _«, | been to point out the economical significance of 
; | water and one part wood alcohol The diffi- Seen and stadl...end lay ‘the ‘findei tal t 
; ; the furtl ex a vine 4 equire ov ove ‘ » or bar _ P " y steel, « a) e ndamentals 
t it rt I | f the ph i required t pull pen a wire or bar or rod of culty with this method is that the wood alco- ‘ - , 8 0 
is follow any given material, when the piece has a sec- | the present industrial state. To combine and 
| hol tends to evaporate out from the water and . , 
l tion of a square inch. When lumber is given in | " » | condense in a smnall volume the gist of a sub- 
has to be replaced from time to time. 2.], : . 
hi il if ) feet, the square foot or superficial foot with | ‘ , ject of the magnitude of the making and, to 
rs |; Use a nearly’ saturated solution of calcium , 
Q d a thickness of one inch is understood Thus a} pia : : : , | a certain extent, the use of steel and iron, is 
2 | carbonate The difficulty with this solution is | . r 
Where h the head fect plank two inches thick has twice as many feet ‘ a feat worthy of no small praise. The his- 
: that it has a slight tendency to corrode the | > 
the velocity in feet per second in it as a piece one inch thick 3. Why is it} aan : tory of the subject alone provides material 
a a | metal it comes in contact with 3. Use a mix _ é ‘ ‘ 
” 2.2 that a locomotive with 1,500 or probably little | : from which books to fill a library might be 
|} ture of four parts water and one part glycer : one . 
! th of the pipe itn feet more horse-power can attain a speed of 80} written. The author, by judicious selection of 
- ' . |} ine, to which should be added about one pound . / 
d t! diameter f ti pipe in feet or 8&5 miles an hour, with a train of 250 or | . " matter, gives a very good view of the art with- 
hi ' |} of ordinary washing soda for every ten gallons et burdenins the read ith helmi 
coefficient of fri 100 tons ereas a racing ¢ obile [a > ~ o yurdenin ne reader w wverwhe 
f th (Ni i f friction : wherea t 1 ~~ nutom le wit 1 lof the mixture, to correct a slight tendency ~ , a = e re er wi an overwhelming 
y i" orse-p er an eig y abo BLH00 | a2 " | ass acts. 
ff va from 0.008 to 0.006 for ”” 1orse-powet ind weighing about | toward acidity from the glycerine It is pos- | - . 
nds ch represents i cl rreater . " 
, ' a i welt f flow in the ! : Baga ty 4 a tad pager wneen sible to freeze any one of the above mixtures |How TO MAKE AND Use INbDUCTION ColrLs. 
pi uses from 1/10 of a foot per second ” : . 7 re s. broth - ge “_ | if the temperature is sufficiently lowered, but By Edward Trevert. Revised by B. 
he same speed as e locomotive does, : ; : , , * : 
t feet | second: while with a half-inch e's apd tt _— a , ang Mm /none of them is likely to freeze at a temper Edmunds. Lynn, Mass.: Bubier 
ome cases ¢ I amatier? e state » . , . a . , ws 
pipe it varies from 0.0150 to 0,006 under the °°" , , on a ; " ttement | ature above about zero Fahr. Any one of the Publishing Company. Illustrated, 
sme circumstances. From the above you can| °! "e@ Speed of automobiles hardly represents | three mixtures will give satisfactory results, | l6mo.; cloth; 74 pages. Price, 50 
the latest records liowever, the locomotive . a ‘i = 6 , 4 . ° 
rong! estimate the prope oeffiicient of fri |} but in our judgment perhaps the third is the cents. 
‘ p ' i wetinett has the momentum of the heavy train to help | heat Bf a mixture fe desired for a tempe 
ut . , - » ’ t A light weight cannot be given so great/., . bel sar leg ld ree ; 1 A great deal hes been written on inductiag 
Subetitut his coefficient of friction in the GP ae | selling » weer Matt tell j ature elow zero degree, we would recommend | cojjs, and a book, to be absolutely novel, must 
f nula 2 ! ibove nd determine e elon m . : é £ 7 “ 4 i re. 2, { 7 - 
— s bove, and det ine. the ¥ cannot be batted so far nor sent so fast as a idding wood alcohol to the third mixture. | ¢ontain features that are startling in their 
‘ v wh i i er ¥ ue t . 2 _ "" le e é J £ ¥ rie e i is, q { ; 
: seine teins som Your! neavy ball While we have had no experience with this, | nature. Although this work contains nothing 
nit t ft further end by ving the equa . os SFB k PI ' we believe it would give good results startling, it does contain directions and draw- 
' t ‘ } ‘ its s kno ‘ LUGS0) ». F ask ase pf - : ‘ tes nail 
ion f When the velocity is } wn th { ‘ : AaSK8 ease be 80 | (10791) D. L. G. asks: Being a sub-| ings, together with expositions of principles, 
quantity may be determined by the formula kind as to inform me what alteration should seriber to your paper, I will ask a few ques- and space devoted to batteries, by a thorough 
QO = 0.TRd% be made in the winding of the S-light dynamo tone We receive a bundle of paper here | assimilation of which any one should be able 
Ww OQ =the flow of water | uble feet per | orde ams ike it suitable _ lighting 1 8G- every week, and once in a while it becomes | t? make and inteiligently operate an induction 
a ian the diameter of the pipe in volt 16-candle-power lamps Also which of electrified, it attracts other paper ge ae coil of such spark-producing size as he may 
e t i > ores s ‘ , L an oOo} P « - ‘ 26g> } 
feet the two risepeet COR is the better, and d this become electrified? Where does it get its | see fit to build. 
, you consider this dynamo a practical electric electricity? Does the turbine wheel resemble 
(1e M. H. H. says Will you | jighting machine, and do you have the plans ; acer : ° gta Ae y po HYDRAULIC ENGINEERING. A Treatise on 
. : - : a ‘elton wheel? Are 1e «turbines ley use . “ ‘ . 
pica inform me through ur “Notes and for a more up-to-date machine for electric in boats like the Pelton waterwheel? A. Paper the Properties, Power, and Resources 
oats e e eltor ater eel? A. e 7 = c J 
Quer jumn, whether or not glass can be lighting of about the same capacity? A. The i an ehadiih tie Ditetien te enlt and dar of Water for All Purposes. By 
Ss elec an | ) 4 oO “oO i ¥ = ¢, 7 , 4 ely + 
sensitized ao as to print upon it from a nega- | S-light dynamo is a practical machine, even naaiehi . pig * papes caadiis-te belnw ¢ ed Gardner D. Hiscox. New York: The 
| weather, so e er e by e yr tosse . » . . 
t ind how to sensitize it? A. A glass now, twenty years since it was designed.| o04¢ sna satihiien tinted po hinge oars Norman W. Henley Publishing Com- 
” a » 4 4) 8 Oo er rs pe , , . . . 9 ; stres 2 
photographic plate may be used for making a Many of them are in operation and doing their pres lectrtfed, It Goes not need to get oles pany. 8vo.; cloth; 300 illustrations, 
‘omes elec “a, “Ss oO ~e re 1eCc- ‘ a 7 —— | oon . J 
positive from a negative just as it is for mak- work well We have not published the plans ; . , , on with 36 practical tables; 315 pages. 
f am tricity from anywhere outside of itself. There Pric 4 
ing the original negative rhe sensitive ma- for any other machine of this size. The arma-|, ae a rice, $4. 
ded as 1 of at ; , is electricity in everything, and anything we do Tt , 1 : 
t ! i an mheddec rele eo ‘ ) , » shee sks : . S fi > ae rene ” ac > sa 
terial | r t ee u ~ ir i on composed of 1eet iron di is much to | to produce electricity, as we call the operation, se Remy of a genera yet compact treatise 
Hlodtorn Ines iteel ‘ 10 be f » ns we preferre > 8 re ‘ arms . ore. | : ; * eng 2e y as , e' COR - 
l lon ‘ : t ; my . wea seT : preferred te h wire " ome poy oe core | only causes the manifestation of electricity, on pop ic engineering, has long been re cog 
' ‘ au 18 ; 7 ef moterrap ake ” So . > rc re 8 | > ae f » ‘ j ze yr 8 “ s “ 4 *eTs 4 P 4 4 
ti t av 1 photograph taken upon | ' e ve > good hye ration lave be = P ide | which was in the thing before we made it | ware? y — = engineers. The writer 
we i s o ~erts e > ) 5 , . tet & *S suc 7 > td r ‘Ss a 
direcily 4 , ils « co ry = oe -_ s who have | manifest itself. We do not call any electricity sie a ies = 4 Pte - ytte first, , 
‘10783) M. M. says Will you kindly | Ut ia tese are describes ns answers tO! into existence, we can only make visible the nee technical sketch of oa development o 
eries 8250 8316 These yo f . my , raulic engineering fr > earlies imes, 
1 er by letter the address of all the trade Guess Pas De and 16 rhe 7S Ee presence of electricity which was not visible rydraulic apa ring from the earliest times 
“toe have if you have kept the back numbers of “he rn ‘ ; : .| A systematic and progressive statement of the 
won uteide the one at First Avenue, 67th aot before The steam turbine acts on exactly : . ° 
. ‘ _ the paper. lo make a 110-volt shunt-wound , . : mechanics of water and fluids in general fol- 
@ GSth Streets, New York, which is filled? P the same principle as the Pelton waterwheel, . - “ric 
machine from the same castings for the arma . : lows, including hydrostatics or the equilibrium 
: ds houl where plumber trade is taught — ; the only difference being that the steam tur- f finid medial hick , 
; cinta die dead ee pennilile \ The! i } 2 thy Ingpons oes — bine has a very large number of small buckets, : ‘ u “ye a lynamics, which he ats of the 
eee Task Pente Reheel ehhe pcntn sateen om a col _ 25 turns each ; a re fle . | eh the cheat whieh ete en thete enters the = 2 iquids in barnes and hydraulics, in 
that we are ertain has a day course in; ""° “® 40 . ‘ ee oe eo | buekets at an angle instead of at right angles * — : > nage ite de — ann wane 
ire, 3,640 ms ¢ e met. d "es : s cons red. : rite *s every te 
pin > wanbd adei week 6m wotthe fan wit 5 turn mn each — ; “ : is | to the axle of the wheel, and at as many dif | is rr ve bewsene makes every detail 
talogues, however, to Pratt Institute, Brook ~- = = regulate voltage should have | pont points as there are buckets in the cir os uy — and cites ae DENNY formuiag 
yout 2 s : . ‘ > s » xpres » é i » 
lyn, N. ¥ s Georg Evening Trade School ; aoe Gnas. eumference of the turbine Also with the - on “* a a: pe oeiaing = 
New York: MecAlpin Trade School, New York; (10787) H, G. R. says: Can you tell | steam turbine there are a number of rows of nape 9 beanie enamgies. =e eae 
Haron de Hirach Trade School, New York city;| me what is generally considered to be the | buckets mounted on the same shaft, and the | ao _ “s > —s wanes ae ove apaen me: 
Highland Fal frade School, Highland Falls, proper degree of humidity for rooms in a/| steam after leaving one set of buckets passes pen . a ai ne —— ee aan 
N. ¥ North End Trade Schoo!, Boston, Mass dwelling house? The hygrometer in my house | fixed vanes which alter its direction before ry ia ge Ps pth aye — Pua Ate 
(harita Mechanics’ Association Trade | varies from 20 to 40, even when I evaporate | it reaches the second row of buckets. In this | l > Ww “ 1 is fu a scien rect, - oe single 
Becheol, Bost Willlamson Free School of | water on the registers The house is heated | way the steam turbine is like a compound “ aa - — sdf po illustrations 
Mecha i! Trades, Williamson, Ia California by a hot-air furnace in which is a receptacie | Pelton wheel having a number of wheels par- cy ont oe : f" gp to = ‘e a ree? 1 ae ae oad 
} > sg » a € . ‘4 » 4 > t j 
School of Mechanical Arts, San Francisco, Cal for evaporating water, but this does not seem | allel with one another on the same shaft, ar- a ~ . fo. poems 9 oo haemo pes a 
Wilimerdl School of Industrial Arts, San|to have much effect Can you suggest an/| ranged in such a way that the water passes = ry - meta ~ — san - “ _ 
pn Cal easy and practical method of getting the right | through one after leaving another. cluded. A num ver of ta les, some thirty-six in 
legr f moisture in the air and of maintain- | 799 > all, will be found useful for reference, includ- 
- degree o ols e 1 ef i ‘ aints 6 p | ‘ sks: av , PE a ‘ . a ot " 
(it ) H.J.H ivs In the physics ‘ po . | (10792) G, C. E. asks: Have you any | ing the properties of water, coefficients for 
ing same? <A. There is no recognized degree ‘ x . ‘ . ; 
ass ntly a discussion neerning ; ‘ back numbers telling how a telephone trans-| hydraulic grades, discharge of water from 
of humidity which Is regarded as better than : . J . ‘ a. a 
tt ! tion d i Ww hw . - It | r id 1 that mitter is made, both carbon and induction, and | orifices and nozzles, pressure loss by friction in 
other is usually considerec 12 al . . ; ‘ . 
plosive powe ff dynamit i exerted I ' ‘ ' ey ' ithful tl | which is counted the best, say for a two-mile | fire hose, velocity, discharge and horse power 
. ver ary atmosphere s nere 1ea itt an , « " 
teacher contends that the xplosive foree i - ' " “e |line, and why? Same in regard to receiver. | of nozzles, and volume of water over weirs, 
i damp one, and the opinions of physicians | ,, 7m ; . , a “ bid & r Se 
exerted equally in all direction the students ‘ . | Could a battery be used in place of magnets | joss of head by friction of water in pipes, ete. 
differ regarding the value of increasing humid . ‘ 3 : : sli - 
that the greater part of the force is exerted : ; , ' . ' for call, and how many cells with twelve gal- 
ty in « ‘lling ouses ‘ing » or } , 2 ay ‘ i é > - ) : , Pe own 
in a downward directior Will you please de-|- 6 y : gar - = pe. - | vanized line wire? Same with copper wire?| PROFIT MAKING IN SHOP AND FacToryY 
the evapors ) ter e gr [AGE T r C » J ‘ar- 
aedeheek de geiiaese 0 Benen Ox aaa | uporation of water 1e only — | Is metallic cireuit necessary, or can one wire MANAGEMENT. By Charles N. Car 
‘ ic « racth can 8 . : 4 4 i vs 7 ; aT 
wnward direction, why Students base|°" *" = rs — “- - 2 an rs = i grounded at each end do? I mean for the penter. New York: The Engineer 
4 é ten¢ to mé * the variation o 1 t . " € . . 
f ntion on the fact that the textbook aC a . — a , : :' UuMIGIY | telephone. Are both receiver and transmitter ing Magazine. 12mo.; cloth; 146 
} 8 sphere o , ‘Hing less fr | 
. te placed and exploded om aj. Che atmonpaete Gf fae Swelling from | necessary, or can one be used for both pur- pages. Price, $2. 
day to day than would otherwise be the case. 9 ‘ “pp ; : » 
ck ¥ stter the rock A. Replying to . . | poses for that distance? Also, I wish to know Profit Making in Shop and Factory Man- 
; we would eay that your teacher (10788) C. K. K. asks: I want to sil-| how to make a microphone, or number of pa- | agement” is a concise expression of the methods 
ht { by any explosive is | ver-plate on wood or other substances Have |per describing same. A. We have published | which Mr. Carpenter has developed and which 
sused by a lar ume of gas suddenly | you any reasonably-priced book on this sub-|in our SuprLementr, No. 966, and in the| he constantly uses in his own practice. The 
berated da gase pressure is always | ject? Electro-plating, | presume it is termed. | Sctenriri¢c AMerIcAN, Vol. 72, No. 4, full | head of a great manufacturing plant, the Her- 
exerted equally in_all directions. The opinion | A. Electro-plating on wood does not differ from | descriptions for the making of a carbon tele- ring-Hall-Marvin Safe Company, he has arrived 
which you hold is a vet mmon one, which | plating on any other material electrically. | phone transmitter and induction receiver, The | at his position through various steps, holding, 
arises from not fully understanding the nature | It is necessary to coat the wood with some /|two are not used at present, interchangeably ; | in the course of his promotion, the position of 
of an explosion. When a lat smount ef gun-/| material impervious to water, and then cover | the receiver can be used as a transmitter, but | supervisor, manager, and head of the labor 
powder placed on the surface of the earth is|it with plumbago to render the surface athe action is so poor that no one would think | department of the National Cash Register 
exploded, a very large volume f gas is sud onductor of electricity. Soaking the wood j of relying upon it in regular service, A bell| Company. The material from which the book 
dently berated by the burning Of the powder.|in hot paraffine may close the pores so that | rung by a battery can be used for a call, as | has been compiled appeared first in the Engi- 
tm this case, however, the liberation of the gas/|it will net soak water, and the paraffine will | well as to ring the bell by a magneto. The | neering Magazine during the year 1907 in the 
ix not instantaneous, and there fs sufficient take the plumbago very well. The plating | number of cells will depend upon the manner! form of a series of articles, As they are now 
time for the gas to escape upward into the! process is well deseribed in the book “Mod-|in which the line is put up. Probably four | presented, they have been carefully revised, 
atmosphere before the pressure, which acts torn Electro-plating,” by Van Horne, which we'to six will ring the bell; if not, add more. | enlarged, and, to a certain point, rearranged, — 








Scientific 





American 





organization, both of signal troops and armies 
, and of all future systems of coast 
the conclusions arrived 


ideal than the probable conditions. 


and the strong vitality of the to existing conditions, 


field for development 
and this work is sub- 
ested in the subject, in the hope that they may 


I deals in general 





Signal Corps and the Mobile Army, 
wireless telegraphy ; Part 


Corps and the Mobile Army, but under the head 


, and deals with the coast patrol 


This work will be found to be 
an important and very practical contribution to 
the literature of the subject on which it treats. 


twenty-two lectures 
; Containing All 
the present status of science, 
as concepts of human 


Three volumes. Red cloth binding. 
New York: The Macmillan Company. 
Size of single volume, 6% x54 x24 
French-German-Eng 
Vol. Il. English-German-French, 
German-English-French. 
Price, $2.75 net per volume. 

Alexander Tolhausen, 


by variouw’Ss professors chosen 
to represent the several departments 


This valuable work by 








Office of Great Britain, first published in 1877, 


brought down to date by Louis Tolhausen, for- 
mer consul-general of France to Great Britain. 
industrial era inaugurated during the 
19th century, especially among the nations using 
German, and French tongues, cre- 
an ever-spreading 
in these languages, 
tionary-guide and a memory-aiding manual soon 
and for the preparation of 





the need of a dic- 


starts with the currently accepted definition of The chief aim of the author 


in his long labors and patient research was to 
the science’s devel- 
moderate price possible, the greatest number of 
belonging to the subjects enumerated in a given 
classified list of industries and crafts. 
he succeeded admirably. 
over 75,000 such terms with their equivalents 


Each volume contains 


dustries and crafts dealt with, 


stresses with numerous numerical examples in- 


himself to a narrower It is owing to these 


circumstances that 
: - while it should find a promi- 
» which are due to riv- 

» discussed principally. 


Pee ibrary roughot he country. 
In substance four principal library throughout the countr; 


Court Publishing 


2 very quick determination of the 


furnished also the greatest 
literature of this subject. 


readable and suggestive work. 


Text-Book Written Expressly for : : 
Engineers and Firemen, | Le Perou D’AUJOURD'HUI ET 
Engineers, Consult- 


H. Dunod et E. 


Recettes des Arts et Métiers. 


325 illustrations; 
7 By William J. H. Bohannon. 


Not long ago we reviewed the first edition of 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
May 19, 1908, 
AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


» three volumes that are now before us, 


There can be no requirement of the practical 
man along the lines to which it is devoted that 


desiring a good 
treatise on stationary 


THe TRANSMISSION OF MILITARY INFORMA- 





“Governors Island, 


Addressing } sateen 'B. 8) Molyneux 
Advertising and other air ship, 
Advertising device, W. 


These papers, which were originally prepared 


Signal Officer of the Army, 
the field opened by modern science to that corps 
intrusted with what are 
technically known as Lines of Information. 
far as the numbers and completeness of the 


present a survey of 





Amusement appa ra tus, 


; J. De la Mar...... 











Animal trap, W. Z. Pierce..... 


Arsenoarylgiycin, Ehrlich & 


Automobile gearing, L. V. "For whiney 
Auxiliary heater, W. ©. Ric hman, 


Awning operator, electric, EK, 
SOME. on> oxetabace 








Axle, cast iron, BE. Rn. Robinson. 


Axle lubricating device. M. H, 
Balancer set, R. W. Douglass 





Bale tie, cotton, W. C. Ragsdale... e 
Bail and socket joint for eee connections, 


H. Windemuller 
Barometer, B. Junquera ... 
Barrel, collapsible, D. B. ‘Jones 
Barrel cover, D. U. McKeen 








Bearing, flexible, W. C. Hartmann. 


Bearings, retainer for ball, KE. 


OG, : Ws, me SEED ua ehawsvvess 


Bed bottom, J. W. Efaw 
Bed bottom, spring, J, G. 





Bed, sofa, J. B. Strand 
Beer, etc., cooler, BE. Neely 
Beet topping machine, A. R. 











Venable, 
al... 











Bell ringer, electric, G. Mae loakie 4 
Belt for stackers, self feeders, and ‘the like, 


a” Aare 
Belt tightener, W. B. "Parrish 
Binder, spring, J. W’. Stockwell 
Blacking for heated iron, G. 
Blasting tool, L. K. Kramer. 
Board, See Washboard, 
Bobbinet, 

Christinger ....... 
Boiler furnace, I, H. Boyer. 
Boller furnace, steam, W. 
Boiler tube cleaning device, 











Electroplating apparatus, 
Electroplating apparatus, 


Electroplating apparatus, 
filling up holes in damaged, 





Hentschel. 
W.A.G 


Boilers, mud drum for, J, Stroope.. aeee 
Boll weevil, machine for destroying the cot- 
Ww. & W 7 é 


ton, W. 
Book, check, L. C, 
Book, loose leaf, F. 
Book support, revolving, J. M. 








Hodges. . EB ihe starting means, inte ral pb. - on, 


Boot and shoe, T. J. Regan .... 


Rootjack, A. E. Davis 
Bottle, F. J, Colmus ... ons 
Bottle and closure therefor, 'N. 





Bottle cap or closure, B, Adriance. 


Bottle closures, ypparatus for 
ture of, W. i 

Bottle, non refillable KF. L. O, 

Bottles and other receptacles, 


Evaporating apparatus, 
Excavating apparatus, 
Wheeler ....... 
. Westendarp atatal Ye? 





Be GEO sasacednecescet 


Bottles and the lik machine 

closures for, W. Painter 
Box spring, Bowers & Close 
Bracelet and neck chain, F. 
trewing soy, apparatus for, 
Brooder, E. M. Wallace .. 
Brush, gin, T. C. Ebe orhardt 

















ering the ends of tubular, 


Brush, rotary, Stoerr & Kuettner. 
eee, Segue. 7... Gy ee ociccesece 
Bucket, clam-shell, H. E. Huntsbe 


Burners, means for regulating 
of fuel to, H. Lemp 





Bushing for casks, bung, H, 

Butter, making, Frye & Hinkson 

Buttonhole pieces, apparatus for 
stay cords to, M. C. Thayer 


Cabinet, kitchen, A. 

Cabinet, 

Cable support and wire clip, 
D. Ogden 








F ceding me c chanisin, i 


physician's, C. H, Lind 





Cable transporter, Temperley & *higccante’’ ‘ 


Cake pan, F. O, Michelson 





Caleulating machine, W. P, “ Quentell. ca 
J 


Call, automatic class, 
Camera attachment, W. 
Can bod¥ machine, J. C. 
Can cleaner, K. Hagen eetons 
Candy pulling machine, J. L. © 
Car, E. 8. Bucknam 








E. Hughes... 
2. Philiips.... 
Strickler... . 


Car controlling device, T. Bodde . 


Car controlling device, 





automatic, Fluid pressure brake, 


Car, convertible railway, Henvis & Clark... 


Car ° 
Car door, grain, W. 8. Driskell 


SS Be GED 600 cs cedken ctw on 





Car door, grain, F. L, Thompson 


Car draft and buffing rigging, 





Db MOE, Bie secnderaceecee 
Car, dump, T. R,. McKnight oceee 
Car fender, BE. & L, Hohn ..........eeeee 
Car fender, G. U. Shultz > 


Car hauls, tension device for 
Hibbard $056 0sessddonvedeeece 


Car, passenger, J. H. Herbst 


Cars, antifriction side eetene for ral 


O'Conmor....... 


Carbureter, C. A. Rader ........ 
|; Carbureter for hydrocarbon 


a re os 
Card case, Moonert & W hitner 
Carriage cushioning device, M. 
Cartem, TR. Meete ccccscecsace 
Cartridge sizing machine, H. 
Casement or folding window, 

Hamann bp Veh eg ecnnd's 
Caster, E. Sabo ........ 








rment supporter clasp, 








Caster, L. B. Legge és 
Casting rod, M. Beck . 
Cement mixer, / . Remley 
Centrifugal machine, C. Duemer 
Centrifugal separator, PI. F. 
Chair. See Rocking chair. 
Chair attachment, rocking, M. 





Chandelier, extensible, W. I. 
Check holder and cutter, cash, 














maintaining a constant 








GRUER, Gy Bal BOOED cecccccccccevccess 


Charn, G. A. Thompson 





Chute, &. W. BOOWM 1c. sese myth 
Cigar bundling ribbon, W Brandstaedter 


Cigar, trick, J. Bing 





Cigarette tipping machine, ‘individual, 


Boucher ........ 
Clinometer, Keith & Faulkne 
Clock movement, G., 











" & E. 
Cloth shrinking and drying machine, 
GottmeRah] ... onc cccccvcccescessecs 





Clateh, L. EB. Fuller 
Clutch, friction, F. Lucas 
Clatch or brake, J. A. Dixon 
Coke and gas, apparatus for 
ture of, J. Armatrong 
Collar, horse, F, Conniff 








Grain and other granular 





Collodion filaments, apparatus for 





ufacture © lanchon 
Column, I. W. Numan 


Compressor or blower, R. J. MeCarty 
Concentrator, dry, B, C, Gillette 
Concrete block mold, Fuller & Bateman. 
Concrete block mold, hollow, L. 


Conevete mixer, A. E. Schenck 
Conerete mixer, G. J. Stafford. 
( oe fumes and 








gases, apparatus’ for, 
Richards ..........++. 





eundel system for selecting one of sev- 


eral receivers connected to 
BD. FROGS .cccccsccssces 











Confectionery holder, C. E. Greene. 


Conveyor, adjustable screw 





Cooker, steam, Prater & Pierson 


Core making apparatus, sand, 


Core-making apparatus, tubular 


D. Betty. .caseseretes 
Corn, storage device for med, C. 
Corset shield, A. Hill 7" 
Cotton chopper, 8. Truitt 





Cotton cleaner, feeder, and se parator eleva 


tor, BE. A. Carmouche .. 
Cotton cleaning machine, J. M 
Cotton 


picking machine, portable, 


DE? cians sas dabies'ss 6e608¢¢ 
Counting board, T. 8. Ford sees esev 


Crane mechanism, D. Kendall 
Cultivator fender, 
Curling iron, electrical, T. M. 
Current collector, sliding, A. H. 
Cycle, motor, W. G. Schaeffer 








z scalder and feed cooker, 





A. B. Nichols... : 





Dampening machine, D. H. Be ae 
Dental crown heater, E. W. Dodez 
Dental dam holder, €. A. Conover... 


Hose and pipe oe M. 






IMamond, imitation, J. C. Mel 
Dielectric separator, 


Sutton & Ste ele 


Display apparatus for rugs and the 


D. Howell ...... 
Display cabinet, J, W augh 


Door fastener, sliding, F. Raamussen 
Door fastener, sliding. C. A. Moline 


Door operating mechanism. 
Doors, shutters, gates, and the 





dumping, 8. 


fon. CG, TURBO «oc ccocsseccentscvesosces 888,74 
Dowel and rivet marker, H. L. Wood... 



































































































Scientific American 





May 30, 1908, 


















nd for Catalogue B. 
SENECA PALLS MPG. CO. 
695 Water Street, 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. SEST 
WORKMANSHIP CATALOGUE FREE 


SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 


Foot and Power °: and Turret Lathes, Pian- 


apers, and frill Presses 
SHEPARD LATHE CO, 1% wy 24 Bt. Cincinnati, 0. 





Veeder 
Counters 


ister reciprocating 
n ements r revolu 
tions Cut full size 
Booklet Free 
VERDER MFG. CO. 
is Sargeant ™t. 
Hartiord, Coun. 
‘ wel meters, Odometers, 
hu ere, Counters 


tral F (astinga, 


manfacuine Engineers 


We design and build special machinery of 
every description. Let us develop your ideas. 


CHAS. E. DRESSLER & CO. 
141-149 East 23d St., New York City 
ESTABLIGHED 1664 











é 99 Foot and 
Star Sane Potties 
Automatic 
=" Lathes 
POR FINE, ACCURATE WORK 
Seneca Falis, N. Y., U.S. A. 


Engine and Foot Lathes 





Price | 
$1.00 


* of chlorinated compounds 
















4 SUBSTITUTE FOR A COSTLY TOOL 


Our ey Seat Clamps as shown in cut are designe ° 
to tran ~ A. any common steel scale into a Key Be 
— Kule. Made from steel, case 


" pardoned. accurately ground 
» pair weighs only one ounce 
Bir le _ ” put on or off almost in 


_/ stantly May be used with 

combination square blades, or 

with any straight rule with accurate resulis. Price 
er pale GOc, Send for 2 page catalog No, 18-B, 

rHE L. & STARRETT ©0., Athol, Mass, U.S. A. 








Mall bag catcher and crane, 
Mail bag catcher and deliverer, 
bag catching — delivering apparatus 
‘delivering. and catching device, 


Mall bag rece ving and delivering apparatus, 








* Porox”” Ignitor Storage 


BATTERIES 


Proved as the beat for both igni 
tion and light No lose of current 


guaranteed for one year 
Send for catalog 








Concrae iat ou 


AND 


Concrete Building, Blocks 


Scientific American Supplement 1543 contains an 
articie on Ooncrete, By Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate teste. 

Ro entise American Supplement 1538 gives the 

vortion of gravel and sand to be used in 

merete 


Scientific American Gupplements 1567, 1568, 
1668, 1570, and 1571 contain an elaborate dis- 





cussion by Lieut Henry J Jones of the 
‘arious systems of reinforcing concrete, con- 
crete construction, and their applications. 


These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better bas been published 


Scientife American Supplement 997 contains an 
le ty Spencer Newberry tn which prac- 
} on the proper preparation of con- 
crete are given 





= 


Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
conerete blocks by Spencer Newberry. 


Scientific American Supplement 1534 gives a 
erities! review of the engineering value of 
reinforced concrete 

Scientific American Supplements 1547 and 1548 

€ resume in which — various systems 
reinforced conerete construction are dis- 
cussed and (illustrated 





Scientific American Supplement 1564 contains an 
article by Lewis A Hicks in which the 
merits and «lefects of reinforced concrete are 
analyzed 

Scientific American Supplement 1551 contains 
(he principies of reinforced concrete with 
aome practical illustrations by Walter Loring 
Webi 

Scientifie American Supplement 1573 contains 
: article by Louls H. Gibson on the prin- 

iples of success in conerete block manufac- 
ture ustrated 


Scientific American Supplement 1574 discusses 


stee! foreed concrete 


Scientific American Supplements 1575, 1576, and 


1577 contain a paper by Philip L. Wormley 

J ‘ nt mortar and concrete, their 
preparation and use for farm purposes The 
paper exhaustively discusses the making of 
mortar end concrete depositing of concrete, 


facing conerete, wood forma, concrete side- 

waiks, details of construction of reinforced 

concrete posta 

Bach number of the Supplement costes 10 
coats. 


A «et of papers containing all the articles 
above mentioned will be mailed for $1.80, 


Order from your newsdealer or from 


MUNN @ CO. 





High Capacity. Light Weight. 


it stores and returns the power to 
your machine You can see and 
examine the interior wil bout ex- 
posure and digging. becrase it is 
made up in transparent celluloid 
ars. No danger of breakage like 
nard rubber, Plates and jars are 








. 888,073 
. 885,430 


Albert Muller, 145 West 49th St., New York : 
2 - 887,756 


» ladder for teaching notes, 





RRR, 201 


. 887,820 


. 887,771 


: 887,978 


. 888,008 


888,065 


: 887,774 


’ 888,280 
. 888,082 


. 888,085 


. 888,412 


» and shaft for vehicles, 





Potato masher and spoon, 








361 Broadway, New York mann 





Powder holder, “tooth, 


; S87, seal 


888,318 






od 


SMM. 245 5 | 





: ol 


888,056 | 
888,101 
887,787 





987, 8 


888,378 
888,139 


888,150 


. 887,028 


R&S,088 
888,149 


. 888,261 


RRS, 268 


. S88,364 


888,235 
888,122 | 


888,254 


76, 888,177 


RAS, 402 
888,001 


888,000 





' 
888,300 





SSS "050 | 
887,849 
SSS.414 
88.283 


RRR, 284 














MODEL T 
4 Passengers 








Repair Cost, 50 Cents a Week—Over 18 Miles per Gallon of Gasoline 


Actual figures are the strongest argument for economy. Here they are—averages 
obtained from the sworn reports of a large number of single-cylinder Cadillac owners, 
taken at random from all over the ri} 

conditions—mountains, 
interest to every prospective purchaser. Read it in 


“The Truth About the Automobile and What it Costs to Maintain One” 


sent free on request for Booklet No.47. 

These figures—by disinterested people—conclusively prove Cadillac economy. The 
cars themselves prove their service and durability. You see these sturdy, rugged 
little machines we one thoroughly alive to any test or requirement— 


nited States, covering all imaginable road 


sand, snow, mud. The story they tell is of vital 


There are 16,000 in daily use; many of them 


1 season, yet they are just as smooth, powerful and 
feliable as ever, with never even a suggestion of failing. 


Capable of thirty miles an hour; offers the 
fullest complement of that pleasure, conven- 
ience and recreation which only a carlike the 
Cadillac can afford. Described in catalog T47. 


Prices include pair dash oil 
lamps, tail lamp and horn. 


CADILLAC MOTOR CAR ee | Mich. 
Member A. L.A. 





— 





erin 
ULLUSTRATED) 


214 Broadway, New York 
Engineering pee of the world, devoted to the interests of Civil, Mechanical, 


100 to 125 pages weekly. Send for free sample copy. 


q Engine 


g News 














887,992 


888,193 


KEROSENE MARINE MeneRS)| TOs Syeees Oe 


This motor uses kerosene, vaporizing it by an yers, Editors, Students, Bankers, Losur- 
entirely new method from heat of exhaust pipe, erally Book marker and paper clip 
and does not draw charge into base of 
Uses 20 per cent. Less Fuel than on Gasoline, | | To be bad of ali bouksellers. stationers 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 


ie. 





will save you money. Spe- 
cially adapted to work 


for agents. Ten sizes, 1, 
2 and 3 cylinders, 2% to 
i. P. 


DuBRIE MOTOR CO. 








888,004 


for the purpose. Indispensable to Law- 
ance Companies and business men gen- 


Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 2%c. 


and nction dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Conselidated Sefey 

‘in Co., Box 21. Bloomfield. N. J. 








‘SON ong 





Manufacturers should investigate 








line, including Multiple Spindle Drills. 


Ask for Catalog 8. 








- 888,133 | 


- 





888,447 | 


887,811 | 






888,37 


= WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, 
BARNES’ FOOT POWER 
MACHINERY ———.-en_ 


allow lower bids on jobs, 
reater profit on the work. Machines 


S88, 307 





= 851,008 a 
- 888,051 | sent on trial if desired. 


eae 887 ,922 | 
. 888,191 | 


888,108 | 


° gas'og4 | 1999 Ruey Sr. 


“§ Magical Apparatus. 


Grand Book Catalogue. 
Parlor Tricks Catalogue, free. 


 MARTINEA & ©CO.. Mfrs., 498 Sixth Ave., New York 


ROCKFORD DRILLING MACHINE CO. 
Roek 1. 


European Branch 
149 Queen Victoria St., London, E. C. 





Over 700 engravings | — - a 


Pipe Cutting and Threading Machine 


For Either Hand or Power 











W. F. & JOHN BARNES Co. 
Established 1872. 


This machine is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinary power 
machine or taken from its base for 
ase as a hand machine. Pipe ‘¢ in 
te 15 in. diameter handled easily in 
smal] room. Illustrated catalogue— 
price list free on application. 


THE CURTIS & CURTIS CO. 








“The Rockford’ Machine Tools 


before placing orders. The Too! here 
illustrated is our 20-inch Drill, and we have 
many other sizes to make @ very compiete 


interested in the latest Tools for reducing 
costs of production, jet us tell you what we 


6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St., N. ¥ 





Motors 





) 887,828 
S88, 298 


888,042 
R&8,160 


888,072 
888,080 


¥8u USE GRINDSTONES ? 


we can suppiy you. Ali sizes 
BT and unmounted, always 
seat in stock. Rememoer, we make a 
ialtyof selecting stones forall spe- 



















Hammondsport, N. Y. 








888,222 





887,919 


888,020 


887 83 
S87 S45 





888,200 
888,152 


888,141 
888,100 
887,773 


888,365 


888,182 


888,236 
887,852 
888,135 
X88, 189) 
888, 4 


887,859 
888,273 


Scientific American Index 


of Manufacturers 





NEWLY REVISED EDITION of 1908 
64 PAGES, 2500 ENTRIES, FREE 

















OME ten years ago the publishers of the 
SCIENTIFIC AMERICAN issued an 
index of leading manufacturers. This 

book has proved so popular that the demand 
has warranted an entire new edition. This 
invaluable list tells where to buy almost any 
article, and buyers who fail to find the in- 
formation they desire can have their wants 
specially looked up without charge, and if 
necessary we will advertise their wants in 
our inquiry column without expense. The 
first edition of this index is only 15,000 
copies, so that early application is necessary. 


MUNN & CO., Publishers Scientific American 
Office 361 Broadway, New York 








for airships and other pur- 

poses where light and power- 

ful engines are required. 
1 to 4 H. P. Air Cooled. 

: b a 50 & 100 H. P. Water Cooled. 

Send for catalogue * | Adopted by War Department. Send for catalogue B. 

The CLEVELAND STONE CO./ Gg, H, CURTISS MANUFACTURING 
2d Floor. Wilshire. Cleveland, 0 


















de 


tees 





MAY 30, 196 8. 


Scientific American 





Important Books 








The Scientific American 
Cyclopedia of Receipts, 
Notes and Queries 


15,000 REC EIPTS 734 PAGES 
Price $5.00 in cloth 

This splendid work contains a careful compilation of 
the most use ful Receipts and Replies given in the 
Notes and Queries of correspondents as published in 
the ScrENTIFIC AMERICAN during the past sixty years, 
together with many va uable and important additions. 

Over Fifteen Thousand selected receipts are here 
collected, nearly every branc’ h of the useful arts being 
represented. It is by far the most comprebensive vol- 
ume of the kind ever placed before the public, 


Industrial Alcohol 


ITS MANUFACTURE AND USES 
A Practical Treatise based on Dr. MAX MAERCKER’S 
“Introduction to Distillation ” as revised by Drs. DEL- 
pRUCK and LANGE. Comprising Raw Materials, Malt- 
ing, Mashing and Yeast Preparation, Fermentation. 
Distillation, Rectification and Purification of Aleohol, 
Alcoholometry, the Value and Significance of a Tax- 
Free Alcohol, Methods of Denaturing, Its Utilization 
for Light, Heat and Power Production, a Statistical 
Review and the United States Law. 
By JOHN K. BRACHVOGEL, M.E. 
528 Pages Price $4.00 





105 Lllustrations 


GAS, GASOLINE and 
OIL ENGINES 


Including Gas Producer Plants 


By GARDNER D. HISCOX, M.E. 
Price $2.50 

The only complete American book on the subject for 
Gas Engine Ovners, Gas Engineers, and intending pur- 
chasers of gas engines, treating fully on the construc- 
tion, installation, operation and maintainance of gas, 
gasoline, kerosene, and crude pet roleum engines. 

The new rewritten, enlarged, and revised 15th edition 
of this work has been prepared to meet the increasing 
demand for a thorough treatise on the subject. Its 
40 pazes give general information for everyone inter- 
ested in this popular motive power, and its adaptation 
to the increasing demand for a cheap and easily man- 
aged motor requiring no licensed engineer. It is fully 
Wustrated by 351 engravings and diagrams. 


Modern Machine Shop 
Construction 


Equipment and Management 


By OSCAR E. PERRIGO, M.E. 

Nearly 400 Large Quarte Pages, Mlustrated 
by over 200 Engravings Specially Made 
by the Author. Price $5.00 
A work designed for the practical and every-day use 
of the Architect who designs, the Manufacturers who 
build, the Engineers who pian and equip, the Superin- 
tendents who organize and direct, and for the informa- 
tion of every Stockholder, Director, Officer, Account- 
ant, Clerk, Superintendent, Foreman, and Workman of 
the Modern Machine Shup and Manufacturing Plant of 

Industrial America 


American Tool-Making and 
Interchangeable Manu- 
facturing 


By J. V. WOODWORTH 
544 Pages 600 Illustrations Price $4.00 


A practical treatise on the Art of American Tool 
Making and System of Interchangeable Manufacturing 
as carried on to-day in the United States. It describes 
and illustrates all of the different types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
which are in general use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machined metal parts are imperative. It is a practical 
book by an American Toolmaker, written in a manner 
hever before attempted, giving the 20th century manu- 
facturing methods and assisting in reducing the expense 
avd increasing the output and the income. 


Gas Engines and Producer- 
Gas Plants 


By R. E. MATHOT 


320 Pages Fully Illustrated Price $2.50 

A practical treatise setting forth the principles of 
Gas Engines and Producer Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera- 
tion, Producer Gas Engines and their Possibilities. The 
Care of Gas Engines and Producer-Gas Plants, with a 
Chapter on Volatile Hydrocarbon and Oil Engines. 
Thorough y up-to-date in its treatment of the subject, 
the work discusses at considerable length the genera- 
Hon of producer-gas and its utilization in gas engines. 
No other book in English presents anything like as full 
4discussion of this most important phase of the gas 
engine. Indeed, no other book devotes even a chapter 
to producer gas. despite the fact that it is the coming 
fuel for gus engines of high power. 


"Any of these books sent prepaid on receipt of price. 
S2"A special circular of these books will be sent to any- 
one on application. 


MUNN & COMPANY 


Publishers of Scientific American 


361 Broadway New York 








Power transmission mechanism, 





steering, H. L. Ward 
vessel, A. 


Propeller, 


Propelling apparatus, Ahlbrecht 





so “We or grinding ‘mill, J. 
P tng F. —. hitcomb........ PwTTT TT 
Pump, P. Yver ere 
Pump and turbine, centrifugal, 


tees Tee Pee ee eee eee eee eee ee ee eee eee) 
Pumping apparatus, oil well, G. L, Cusac.. 
Pune hing and spacing machine, M. M, Beas- 
BO nw000 0000 scs cent sesentsergdecccsess 
Push patton switch, P. A, Paul.....++++. 


Rack. See 
Radiator, heat, 
Rail clamp guard, W. B, Cooke...........- 
Rail joint, W. H. Grosse.. 


‘itehen rack. 


ay 
Rail track, R. Heinen....... 







Railway 
Railway 


system, electric, 8. C. Frey ° 
system, third rail electric, C. 








Rock drilling machine, He sliman & Bayles 

Rocking chair, A. Ordway 

Rollers, dust guard for, E. 
J. Tek 





Rotary engine, T 

Rotary engine, T. J. Quirk . 
Seen “CH, Ge. WD idcacccvedeescetes 
Rotary engine, J, P. Fox.....cssssececeees 





Rotary engine, J. W 

Rotary reaction motor, 

Rubber dam and tooth backing punch, com- 
M el 


ooney 












Salt shaker, A. Cohencius... 
Sash fastener, A. Van Duzer 
Sash. window, ) ’. Selkirk 
Sausage stuffer spout, W. J. 
Saw handle, 





Bussinge ee 
Patterson & Dickinson........ 
Seale, automatic weighng, C. L. Bond 

3 








Scale indicators, attachment for, B. E. 

DUNDEE ic mstndes no 6tbwe se ckedscsccndcewes 
Boow, J. Wy. Gaelic c se ccasccccccccecvcece 
Sculptor's censenecing machine, J. B. Salo 
Seal, C, Barbieri. 





Seal, J. ©. Davis 
Sealing envelops and affixing 
means for, Moylan & 
Seaming machine for cans, 
ree eee 
Seat frame, E. G. Budd.......... 
Seat or stool, H. Sutton.......... 
Seed grading machine, cotton, w. ‘Conner 
Seeders or grain drills, cover re taining mech- 
anism for hoppers of, N. R. Nelson 
Sewing machine, shoe, J. MclIsaacs. 
Sewing mechine, shoe, E. E. Winkley 
Shade and curtain bracket, window, 
BOFOO cccccccccedeccecccecewcns 
Shaft and pole, 
GUBBED  ccccscstsesscesovoccs 
Shaft, vehele, 8. ‘G. ee 
Sharpener, drill steel, J. Sopp...... . 
Sharpening machine, knife, P. Behrens 
Shaving device, safety, O. Kampfe.. 
Sheet feeding mechanism, L. E. Morrison. 
Ship elevating apparatus, K. Lohle. : 
Shock absorber, N Davis 
Shoe polishing device, 8. W. Sims 






imps thereto, 
Trac , 
double, Cc. J. 





























Shoe protector, Beck & Teltschik 

Shovel tooth, J. A. Parsons...... eens 

Shovel tooth, excavating, F. J Thomas 

Shovel tooth, excavating, J. M. Sherrerd, 
SSS,046, 


Shrubbery cutter, C. Berg... 
Sieve cleaner, FE. Knips. 
Sifter box, G. W. Rowe.. , asee axe 
Sign displaying device, Z. T. and EB. Ubil 
Sign, lighted, S. Grimson....... vevows 





Signaling system, G. Sabcock 

Sleigh knee, Heintz 

Smelting ore, A. Steinbart e 
Snap fastener, G. A, Holmes.............- 


Soap shaver, J. H. Williams pyke es swenek 
Soda fountain, W. 
Sound reproducing 
Spark arrester, P 
Speed mechanism, 
Spigot and ese ape valve, 
Wiesenfeld ........ : sees 
Spinning machines, roll stand for, BE. D 
BEE thes peedesoeuss ines 


Spoke setter and guide, 


T. Haile.. 
Wickstrum 
variable, F. G. Gauntt 

combined, R, 8 








Hanon 


Spoke setting machine, E c. Foxworthy . 
Sprayer, color and dye, H. Mikorey 
Spraying nozzle, chemical, H. Sieben.. 


Sprng fastening, F. Schindewolf. 
Spring motor, L. M. & H. F. Kerns. 
Square calipers, combined, W. Dissell 
Square, miter, try and bevel, C. M. Justice 
Stacker, hay, G. GREED s cess ccccccoes 
Stacker, hay, J. F. Brubn 
Stamping clip, J. E. Tornquist.......... 
Stamping machine, H. S. Johnson 
Stanchion, cattle, E. W. Johnson 
Stand. See Switch stand. 
Stationery supply case, C 
Steam boiler, L. 8. Watres........ 
Steam heater, G. R. Nixon.. eves 
Steam tight joint for rotary rods, J. 8&8. 
Chambers os eee 
Steel and like metal, 
manganese, a 
Stitch separating machine, 
Stock dipping device, 
Stove, G. R. Moon. 
Stove lid, G. W. Shoemaker 
Stove or range, cooking, C. 


















Hanson 
means ” for supplying fuel to, W. 
Glenk eoseve 
Strainer, 
Street scraper, H. T. Toy 

Structure made of bricks for 


bluing, — W. E. Grigg... 


recreation 
towers, heat compensation apparatus, 
and the like, R. Scherfenberg.... 
Stuffing box, A. G. Heggem 





Switch stand, E. N. Strom.. desves 

Table for meat, sausage, and the like, w. 
B. Meck. . 

Table top protector, ‘a L. 

Tabulator, M. C. 

Talking machine attachment, W. A. Chap- 





man een reweerenseeee eee eee eee eee 


Propelling machinery, vessel, G. Dalen 
meter, E. E. Clark......se+. 
Protective device, K Kublmann ceccsccece 
Pulley, T. A. Jones........ ecccescccccos 
Pulp flow box shower de vice, G. H. Blan- 
CRATE a ccccccccccccccccscsesscesessoees 





—_ spike supporter and protector, - Mur- 
; ; & 





w. Barber, Sr.. a 


, 888,370 











PORT S! 


Ruland 888,265 | 


Power transmittipg mec Tuttle 887,878 
Primary battery, C. B. Schoenmebl.......- 888, 40/1 
Printing machije, 8. Brown : soeesee S8T7,763 
Printing machiiery for simultaneous multi- 

color printit\g, rotary web, F. von Bullen 

feld ..... WITT TTT TT TL cocsccces ce GOBER 
Printiag — * multicolor, H. F Bech- 

man . es SSS, OS4 
Pr “e c tion” ‘apparatus, “dissoly ing att achment 

for, W. L, Pattersen...... ; 7.889 


8ST. YS6 
os 





885,171 


888,060 





> 887,993 


888,192 
888,316 


887,910 
887,840 


Woods & Sipes.......+..+. 88! 





Railway frog, Ws. Aichi 
Railway frog or ysaing, “Re invehl | & 

Weaver ..sesees 887,847 
Railway, pleasure, . Morrisse y. 888,111 
Railway rail joint, Ww. Johnson, 888,441 
Railway switch ope rating mec hanism, - 

trically controlled, Stoffelsa & W 887,980 
Railway switch throwing device, . 

GARG. hc cecccacese sc covsensscoes 888,409 


. 887,932 


Kozesmik once cesnccsessecscorcessssecs SSS,000 
Railway tie, J. A. Swope -» 887,983 
Railway tie, J. B. Depriest.. .. 888,227 
Railway tie, 8. H. Deihl «.. 888,317 
Railway tie and rail fastening device, J. 

J. O'Donnell. . 888,030 
Railway, double “nec ked ° 

yers 2 887,832 
Ratchet wrench, rea 888,420 
Razor, A, Kastor....... 888,010 








Dimes, BM. BM. Babb. nccccccoccccccccses 888,297 
Rubber overshoe cut or sole, ©. | 

MOOG 6.6-0.5.0.0060000000495600000000006088 887,941 
Rubber shoe holding “de vice, F. P. Me | 

Aula 888, 252 } 
Rug rack, A » cove Se 
Sad iron, electrically d Kubn...... ser oat 
Safe jacket, burglar proof, Vaughan & 

DD, cbdadcarecetarn¢pnesesnonceses sac 888,052 


888,066 


887,068 





SSS, 255 
887,913 


887,917 
887,934 
pate 





4G 


887,829 
| 


888,264 


. 887,914 | 
888,366 
888,000 





887, 991 


888,356 





SS8,047 
. 888,058 
SSS, 445 
887,851 





SAT RTO 
SRN, ORZ 
887,745 
SSS, 168 
887 974 
S88, 401 
888,287 
887,960 
888,084 
887,803 


SS7,7580 
888,212 


888,102 | 
SS8,010 
888,304 
888,449 
887,856 
888,121 
887,946 
888,070 


RRS 005 


. BRT7,880 


888,451 


888,064 


SSK, 2533 
SSS OSS 
SAS O01 
R88, 100 





888,324 
SRS,081 | 
SS7,S74 | 


888,120 
MAS, 166 


Stump puller, R. B. Barrow........ 888,206 
Surgical bandage, M. A Willot 8X7 .SS6 
Swingletree antirattler, W Mehn.....<+- 888,183 
Swingletree attachment, 8S. D. Riegel SSS,194 
Switch base, W, Athingon.....csesesees 887,907 | 
Switch points, adjustable connecting bar Po | 
W. M. Henderson...... eGo cae segee 887,802 | 


.. 888/410 


SS, 204 
888,113 
7,054 











Catalog free at the 
deaters or by mail. 





1A Folding Pocket 


Kodak 


Price, 


Just as good as a camera can 
be made—so small as to 
never be in the way. 


There has never before been so 
much quality put into so amell « 
camera~in lens and shutter and 
mechanical precision it is right. 
Makes the popular 2'4 x 4 pictures, 
the camera itself measuring but 2x 
3¢@ x 8 inches, 
lenses. Automatic Shutter. 
fect combination of convenience 
and efficiency. 


EASTMAN KODAK Co. 
Rochester, N. 


Special 


Rapid Rectilinear 
A per- 


$15.00. 





Y., The Kodak City. 








Proven Permanent Profits| | IVa 


The Original 
Vacuum 
Cleaning 
Machine 


_ The above re will P'$40.00 a mint to you, Mak- 
ing money at the rate o! 00 per day. 

It cleans Residences, Stores, Hotels, Halls, Clubs, 
Theaters, Schools, without wear and tear on persons 
or places, 

_ Reliable, durable and most efficient Portable Plant 

in the world. Onasmall! investment you can realize 
3,000 to $5,000 a year in Proven Permanent 
rofits. 

Free bulletins and catalogues to all that are in 
earnest. 

A full line of Seepenny Vacuum Cleaning Plants 
are also made by us 

Send for illustrated booklets. 


Gen’! Compressed Air & Vacuum Machinery Co. 
4479 Olive Street, Dept. “D,” ST. LOUIS, MO. 











rl 

E LECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of unusual simplicity 
of - tA, ion, which can easily be built by an amateur 
at small cost. [t is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, Growing 18 inches, and 
is capable of peopel such craft at a speed of 7 miles 
per hour. lilustrat with 21 outs @ SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 120%, Price 10 cents by 
mail, from this office and from ai) newsdealers 

















4 YCL jNTO Ac 





at small cost by attaching the ERIE. 
This includes all paste 80 that anyone 
Can make a stro durable machine 
that ‘will climb ene hills. Send 4c. in 
stamps for either bike Attachment 
Catalog 8, or Motorcycle catalog ©. 


Motorcycle Equipment Co., Hammondsport, N. Y. 











Washes Carriage or Auto Perfeetly. 
Easily attacned to hose. Won't scratch varnish. 
No splashing of water, Dry hands, Dry clothes, For 
a limited time $2.00, Express prepaid. Booklet free. 
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BORATED TALCUM 


Insist that your barber uses Men 
Toilet Powder after he sb 
Ant 


ee skin diseases often comtracte 

a pears relief for Priekiy Beat, Theater 
4 all afflictions of the skin, Removes all 
fon. Get Mensen’s—the original, Seid 
where, or mailed for 25 cents. Sample Free. 


ERHARD MENNEN CO., Newark, N. 4. 
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After Shaving. 
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THE Nulite {*7°s Lamps 


For Home, Store ani Sircet 


We also meoniostore Table Lan 
Wall tome, ¢ 


seven aie 


mp, 

deliers, Street 
100 Candle Power 
ONE CEN ee 


Smoke, No ¢ 


° vd 
safe, THEY SELL AT sic, 


Exclusive territory to good agents, §& Write for 
catalogue and 


ELECTRO MOTOR. 
By G. M. Hopkins. 


1 figures. 


Chicago Solar Light Co, bso kenge 


SIM PLE, 









GILSON 


GOES LIKE SIXTY 


. CO. 208 


SELLS LIKES = 
SELLS ron 












181 E. Main Street, Rochester, N. ¥. 





New York Office, - 


Keystone Well Drills 


for Artesian and Ordiesry Woster 
Wells; Mineral Prospecting sed 
Placer Testing for ‘redgere; 
Deep Drilling for 01) and Gas; 


Contractor's Blast Hele 

River and Herber Keo 
ete. Our five we are 
books on these » 






Beaver Falis, Pa. 
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Special Offer. 





scientists. 
it. 
bodies in a few hours. 


Northern Hemisphere. 1 


stars. 


Science for the Evenings 


The Heavens Without a Telescope 


A MOVING PICTURE OF THE UNIVERSE 


The Only Combination Sun, Moon, Star and Planet Map 


Every Stellar body accurately placed for 
any date for the next twenty 


years, in the 
ndorsed by leading 


Requires no technical knowledge 
Complete mastery of the heavenly 


Most graphic way of interesting all in the 
wonderful planetary system of the Universe, 
Chart is 15 inches square, with revolving dish 
showing all 
cardboard. 


Made of heav y 


For a limited time only, we offer our readers this 
splendid Planisphere at a special reduced price 
of $3.00, postpaid. Send for descriptive circular. 


MUNN & COMPANY, 361 Broadway, New York 





HO Ww T ) 
Description of & Sta! eieo- 
tric motor devised and constructed with a Viet to aBriot~ 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from « battery, and 
which would have sufficient pewer to operate a foot 
lathe or a", machiuve requiring not Over one Man por- 

Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 64 
had at this office and from all newsdealers. 


~$60 





1. Price 10 cents. To be 
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170 Broadway 
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sOBDER L. SIN BSS of your: 











dive experience and 


WANTED eddress of mat ufa turer of small 


nape 
culare address Manufac ture r 


PATENTS FOR SALE. 











. April 71, 198. New and 
veefui improvements in door check 





Wanted addresses of 
apaible tabe machinery 





, Combination column sup- 
Only practical support ever pat 
Address Perry & Verry 





HELP WANTED. 


CAPITAL WANTED. 


or manufacturer to take 
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AND MAGAZINES 


Send 0 cents for spe 


Articles un bow to make 














Sam paon Pub! ishing a m pe y 


tneuiry No. S614. 


GRE-SOLVENT. 


dissolves Machine-grease, 


HOUSEHOLD NEEDS. 


rCHER’S BOSTON POLISH Is the best finish mace 
for feors and loterior woud work ot 





tnauiry No, S616, 

















inquiry Ne. 8617. » buy . 
Porto Rico complete baking pliant for 1,000 loaves daily 





Inaairy No. S620. 


inquiry No. S@21.—Wanted to purchase 





Ineuiry No. S623. 
yoe with battery attached 






ry Ne. S@24.— Wanted to buy portable rivet 





sasivy No. 8@625.-Wanted to buy smal! sized 
oun iron, aise leaf springs for experimental work 

airy No. §@26.— Wanted to buy laequered and 

eet steel for sign making, also paraffining out- 








t r signs, presses for wood signs and sheet rubber, 
Inquiry No. S62: 





. Wanted to bay an — ruating 
current generator of 2 K. W. capacity, or smalle 
Jequiry No. S@28.—Wanted to buy paving block 
mach « for use with partly fluid substances 
inauiry No, S629.— Wanted te buy rubber spe- 
cia ena lied brass eprite 
! iry No. S@31.—Wanted to buy fruit evapor- 





ator 
inquiry Ne. S6372.—Wanted to buy machine for 


perforating music rolis 
| 

Inquiry No. §633.— Wanted to buy show cases 
Ir iry No. 8634.—Wanted to buy brass, bronze 





and china novelties 
Inauiry Ne. S86 
neys and smoke tops 
Inquiry No. S636.—Wanted to buy household 
brushes 
Inquiry No. 8637.—Wanted to buy lawn mower 
grinders 


5.—Wanied to buy mica chim- 





Inquiry No. S63%8.—Wanted to purchase mica or 
porcelalr welation 
uiry No. 8639.—W s stencils for decorative 
borders such us are used around half tones 
Inquiry Ne. 8640.—Wanted to buy alcoho! lamps 
hting purposes. 

Inquiry No. 8641.— Wanted to buy a seif- lighting 
gas bur 

aeaties No. 864'2.—Wanted to buy a gasoline 
0 r inspection car standard gage 

inquiry No. S643.— Wanted to buy concrete post 
machines 

Inquiry Ne 3644. Wanted address of glass tube 
manufacturer who does bending 
ry No. $6.45 5.—Wanted to buy parts for 











Inquiry No. $646. Wanted to buy cheap small 
m & to | horse power, single phase 60 cycle, Lif 





volts 


Inguiry Ne. 8647.—‘Vanted to bay steel hat pins 
Sinches pointed at both ends 

Inquiry No. 864%. - Wanted to buy small steam 
saw mill using lumber waste for fuel. Western manu- 
facturer preiterred to save freicht 

inquiry No. 8S649.—Wanted to buy non-inflamma- 
le celluloid 

inquiry No. 8650.—Wanted to buy file cutting 
machinery 

Inquiry No. 8651.—Wanted to buy apparatus for 
making gas from oil 

Inquiry No. 8S652.— Wanted address of manufac 
tur if drop forged wre nches 

Inquiry Ne. S653 - Wanted addresses of dealers 
in sheet steel, New York city preterre: 

Inquiry Ne. S654.—Wanted addresses of case- 
hardeners in New rk 

inquiry Ne. §655.—Wanted to buy teather for 
motor eyeie mad guards 

Inquiry No. 8656.—Wanted to buy parts of models 
and gear wheel 








Inquiry No. 8S657.—Wanted to buy a small water 
motor 


Inquiry No. =@5%.—Wanted to buy cooking stoves 
and iamps using denatured aleohol as fuel 

Inquiry No. 8659.— Wanted to buy ground corn 
cobs tn large quantities. 

Inquiry Neo. S660.—Wanted to buy creosote mak- 
ing machinery 

Inquiry Ne. §661.—Wanted to buy machinery for 
making cutlery 

Inquiry Ne. S662. - Wanted to buy small machine 
for drawing thread from cotton and machine for mak 
ing lozenges 

Inquiry Ne. S663.—Wanted to buy file cutting 
machines 

Inquiry No. 8664.—Wanted to buy game boards 

Inquiry No. 8665.—Wanted to buy comb making 
machinery 

Inquiry Ne. 8666.—Wanted to buy screw making 
macuinery 

Inquiry Ne. S667. -Wanted to buy needle, pin and 
pen machinery 
guiry No. S66S8S.— Wanted to buy water power 
ting machine 

Inquiry * eo. S669. Wanted to buy machinery for 
making rifle barrels 

Inquiry No. §670,--Wanted to buy a low-cost or 
second-hand lathe to be operated by fuot power 
No. S671.-Wanted to buy welting and 
for making same 
Inquiry No. S672.--Wanted ¢ 
sacline traveling crane. 
Ne. 86973.—Wanted to buy folding um- 








was 





buy 2,500-pound 








yuiry No. S674.—Wanted to buy machinery for 
cultivating rice and making Yuca starch 

npaniry No. S67 5.—Wante te buy machinery for 

aking sawdust into bricks for fuel 

Imeutry No. ! 8676. Wante + to buy flat irons heat- 
ed by denatured alcoh 

Inquiry No. eae “Wanted to buy model safety 
razors 

Inquiry Ne. S678.--Wan ed to buy cheap sewing 
machines 

Inquiry Ne. 8S679.--Wanted to bay cheap guns. 

Inquiry No. SGSO,—Wanted to buy cheap watches. 

Inquiry Ne. SG81.—Wanted to buy envelope mak- 
ing machines 

Inauiry No. S@S'2.— Wanted to buy model of old 
battleship “ Maine 

Inquiry No. 8683. Wanted to buy plant for mak- 
ing Cassava starch 

Inquiry No. S684.—Wanted to buy fountain pens 
in quantitle 
ingeiry Ne. 8685.- Wanted to buy I¢ to Zinch 
» IX tempered spi ing steel 

het Ne. -@86.— Wanted to buy machine for 
dusting talcum on sheets 

Inquiry Ne. S6S87.—Wanted to buy notor plows, 

siry Ne. SGSS8.— Wanted to buy for export to 

Cuba a producer gas plant for suppiyiug 8 16 C, P 
lamps 

Inquiry No. SOS89.— Wanted | » buy alcohol en- 
gines for same amount of power as Ss 


Inquiry Ne. 690 — Wanted to buy coppered wire 
ne a 18 to % inches, threaded on one end 














tneuiry Ne. =601.—Wanted to buy tor export to 
‘ ana aloohol motors. 

Inquiry Ne. S692.—Wanted to buy kerosene oil 
motors tor export 

Inquiry Ne. S693.— Wanted to buy meteorological 
instruments. 

Kpautry Neo. 86094.—Wanted to buy fly wheels and 
yall beari 


Eneniey Ne. §605.—Wanted to buy bathing suits 

Inquiry No. S6906,—Wanted to bu ¥ balloons 

Inquiry Ne. S697.—Wanted to buy zine can screw 
tops. 


Inquiry No. S69S8,—Wanted to buy a hydrochloric 
acid plant 

Inquiry Ne. 8699.—Wanted to buy two-stranded 
soldered wire for heddles. 

Inquiry No. 8700.—Wanted to buy burglar proof 
door fasteners. 

Inquiry Ne. 8701.—Wanted to buy solar engines. 

Inquiry Ne. 8702.—Wanted to buy machinery for 
filling and sealing paper boxes. 

Inquiry Ne. 8703.—Wanted to learn address of 
musie princers. 

inquiry Ne. S7O04.—Wanted address of kaolin 
expert. 

Inquiry Ne. §705.- Wanted to buy double shaft 
engines for automobiles 

Inqairy Neo. S706. Wanted to buy ink and mu- 

age bottles and labels 

Inquiry Ne. S707. Wanted to buy band power 
| vacuum Cleaner. 
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69,067 
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69,157 
60,152 
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69,0323 
69,110 
69,038 
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69,066 
69,111 
69,161 
69,073 


60,124 
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-Home-Made 
Experimental: Apparatus 


Scientific American Supplement 
innumerable papers of immense 


American Supplement cost 


making of experimental apparatus at home are 


The article. LIGHTING FOR AMATEURS. 


Boientiag Aisorlen Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT H 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100- MILE WIRELESS 
TELEGRAPH OUTFIT y i 
Collins in Scientific , aA Supglement 1605, 
ge _ TRANSFORMER FOR AMA- 





tific American Supplement 1572 that anyone can 


4-H. -P. ALTERNATING CURRENT Dy- 
Scientific American Supplement 1558. 
HE CONSTRUCTION OF A SIMPLE PHO. 
AND MICRO-PHOTOGRAPHIC 


American Supplement 1574. 
A SIMPLE CAMERA- a MADE OUT 
OF A PASTEBOARD N 
RUBBER BAND is the 
Scientific American Supplement 1578. 
HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in > Ameri- 
can Supplement 1582, 


EXPERIMENTS WITH A LAMP CHIMNEY. 


y elevation and depression; 


Scientific American ‘Oumens 


TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
i Scientific American 


THE CONSTRUCTION oF AN INDEPEN. 
DENT INTERRUPTER. 


American Supplement 1615. 

AN EASILY MADE HIGH yasesrear AP.- 
PARATUS WHICH BE US OB 
sole EITHER D’ ARSONVAL OR OUDIN. CUR- 


and an inductance coil, and all 





SIMPLE WIRELESS TELEGRAPH SYSTEMS 


THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STA Shp 


~ Scientific American Supp! ement 
THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
, iNustrated with diagrams, i 
can Supplement 1623. 
G AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
i Scientific American 


HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546, 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555, 

THE DEMAGNETIZATION OF A WATCH is 
thoroughly described in Scientific American Sup- 


HO CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME 


American Supplement 1573, 
THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement e 
Good articles on SMALL WATER MOTORS 
contained in Scientific American Supplement 





HOW N ELECTRIC OVEN CAN BE MADE 
is explained in Seientific American Supplement 
1 








THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433. 


A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 


A WHEATSTONE BRIDGE, Scientific Ameri- 
can Cagpromest 1595. 


INDUCTION COILS are con- 
tained in Scientific American Supplements 1514, 


HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 986. 


A MODEL STEAM ENGINE is thoroughly de- 
scribed in Scientific Americun Supplement, 1527. 


Rs TO MAKE A THERMOSTAT 

1 in wee American Supplements 1561, 

anenee BAROMETERS, Scientific American 
54. 

A WasEe BATH, Scientific American Supple- 


A CHEAP LATHE UPON WHICH MUCII 
VALUABLE WORK CAN BE DO 


American Supplemen* 1562 
Scientific American Sup 
plement costs 10 cents by mail. 








361 Broadway, New vou 


PATENTS 






























Our Hand Book on Patents, Trade-Marks, 
ete., sent free Patents procured through 
Munn & Co. receive free notice in the 


ScrentTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
Brancu Orrice: 625 F St.,Washington, D.C. 
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BOSTON 
CARTER 


DESIGNED TO BE WORN 
WITH KNEE DRAWERS 


NON-ELASTIC TUBULAR 
KNIT LEG BAND 
ELASTIC ADJUSTABLE 
PENDANT 
NO METAL TOUCHES 
THE LEG 


Made with the Celebrated 


CUSHION RUBBER BUTTON 
CLASP 


Of your haberdasher or sample 
pair on receipt of 25c, 


GEO. FROST CO. 








Sole Makers, Boston 
Law GOOD ALL THE YEAR ROUND al 


a ‘MONEY MAKER 








Best. Fastest. Simplest, Cheapest | 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind | 


GARDNER 1 H.P. GASOLINE 


ENGINES 

















pes me built to order, 
Write for Atal < pric . 

& \EDNE = MOTOR co. 
5011 Delmar Ave., St. Louis, Mo. 


BARGAINS—New and Second-hand Automobiles 
AT 80 TO 75 PER CENT. REDUCTION 

We have all makes constantly on hand, American and 
Foreign, and every automobile we sei! we absolutely 
guarantee. We are the largest dealers in the world in 
new and second-hand automobiles and receive first call 
from mame turers and individuals wishing to realize 
mickily. We save you money on tires, appare! and 
once. Send for latest price list of new and second- 
hand automobiles and new supply catalog No, 12 
Times Square Automobile Compan Broadway, 
New York, 1332 Michigan Avenue, Ch cago, ll. 


—— > The Universal Cabinet 


7 : for Machinists, Electric‘ans, Merchants, 
== =T?|| For Business Houses and Homes. For 
a everyo: e with many smail articles. It’s 
a systematizer and the most convenient 
article ever possessed. The cabinet is 
substantial and well finished. The 

J drawers are 8x3x 2% inches. Three 
| ~]} movable artitions m each drawer. 
| “| Cabinet with 2% drawers,®5. Cabinet 
“| with 50 drawers, $10. 


— The American Fixture and Mfg. Co., Troy, Ohio 


ITALIAN LABOR 
SUPPLIED 
FREE oF CHARGE 


For railroad building, water works, quarries, and all 
kinds of construction work by 
THE LABOR INFORMATION OFFICE FOR ITALIANS, Inc. 
59 Lafayette (formerly Elm) St., N. Y. City 
No charge either to applicants for help or to the 
laborers. 
_Send for circulars and application blanks. 
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Manufacturers 
Can Increase 
Their Business 
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Read carefully, every week, 
the 


Classified Advertising Column 


in the 


SCIENTIFIC 
AMERICAN 
Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 

bring an order. 


Watch it Carefully 























Hollow Conerete Building Blocks | Perfumery, face 


st, saf ning, most com- 

— i dura . qr pew! 
ran; never “The idea! engin 

r dr az dvnamos, lathes, 

ater and a s, and for every ‘practical | 
purpose wh power is required. 

Engine herewith, shipped 


asoline engines of 


Wilbur & Sons 69,053 
69,068 


Chocolate and cocoa, H. 0. 
Chocolate and cocoa, George Liss & Co..... 
Chocolates, Brenner Candy Co... 
Chocolates, Imperial Chocolates © 
Cigars, A. Rosendablh. ........cscscocsscvene 
Clothing, certain, 
Coffee, Meyer Brothers Coffee and Spice Co., 





Coffee, ( H. Conred..... ee 
Colloidal ‘silver, Heyden C hemic al 
Corsets, H. H, Treffer. 
Cotton batting, Walker & Harp Mfg. Co. 
Cotton ducks, drillings, and sheetings, J. 














Flavoring extracts, food, E. M. Chase Co.. 
Flour, wheat, 
Food, cereal breakfast, L. Coltrin........ 69,08 
Foods, certain, Crocker Grocery ; 
Foods, certain, George Liss ri 
Gas burners, mantels for incandescent, Ramie 

7 t 


Gas generators and Tamps and parts there- 
M. Rose nbluth. — 69,11 


a ‘You can blow throug 
But you cant wear ten bes it, 


of, acetylene, E. 
Glue and glue piteh, marine, Jeffe ry's ‘Patent 
Marine Glue Works.........s.ssecseees 
Hair tonics, 
Hams and bacon, Street and Corkran Co.... 


Ilarness and whips, George 





Medicines in eagewe form, certain, Grape 
Capsule Co 


Menthe and creme de me nthe, ™ A. 








Conhaim & Co....... -. 68,085 


69,047, 69,050 
. 69,000 
69,134 








Spencer Turner Co.. Perr TT. | 
Engines, steam, Gaar, Scott 4 Gis cavvece 69,062 
Evaporators, freit and vegetable, B L. 

Ryder Co. e - 69,057 
Feed, stock, North- Mins Co 69,101 
Fertilizers, Virginia-( ‘arolina Chemical Co, 69,051 


69,106 
Bowersock Mills & Power Co. 69,083 





Southern Medicine Co........ 69,139 
69,069 
Dn ga Co, 69,108 


69,1382 








Hats and caps, cloth, B. Solash. mene eee 69,088 

irc inet emg, Bowed Co... sins’ oun: dimsadiaan thd a sys 
Malt and hops, extract of, * sshehaan Busch ear don't suffer that stifling 
Meats and sausage, cured, a tg: feeling and “sweaty” discomfort on hot days, It's the open k.t texture of 
Masha, aenede Suse: dik Becdban War os 00-068 | “Porosknit’’ Underwear that cools you off—that allows ‘fresh. air to reach 
Medicine, ‘hore,’ Elliott, & Sharp........., @0.100 | the body and the perspiration and heat to escape. 


It’s the Logical Summer Underwear for Men 





Lapostolle sevpes cbs eas ccnese 69,078 
Metal bars for reinforcing onerete cou 

struction William B. Ho ugh Gir cece. 69,071 - 5 
Ol, cotton seed, Asp es It’s important that you buy and wear “Porosknit’’? Underwear for 
Felts, Samactie < the following reason: The yarn used in “Porosknit’’ is from best long 
| pense a ee hcp Bh oesas ot | fiber stock and not from cheap, short stock, just one reason why they give 

owders d its, E, We . 4 ./ 
pw de a ~rmeetnaee 1 ig he Ge satisfaction. If you don’t find our trade-mark label on each garment, you 


Werthe _ r& 
4,142, 69,145 


69.00% 


| Perfumery and face tints, EB 
Periodicals, La Hacienda 
i. and player pianos, Geor 









Steck & “Co. 69,004 | 


haven't found the real thing. 


“*Porosknit’’ underwear comes in long sleeve, short sleeve and athletic shirts and 


| Pipe stocks and dies, Ashcroft Manufactur- 

“ing Co * ee caae 69,055 ankle length and knee length drawers—at all dealen—50c. the garment. 
Plastic preparation, certain, Knowlton Dan 

derine Co. see seeeecceecss+ 68,135 


| Plumbers’ tools and appliances, Wolverine 
4 Brass Works... 

Pr lambing supplies, 
} ary Mfg. Co 
a r, antiseptic 
Powder, toilet, E. 
Powders and pastes, 
Precious metal ware, 


certain, Standard Sani- 





“Red Cross Powder Co.. 
Wertheimer & Cile.... 
tooth, L. E V. Rhein 6s; 16 
certain, Savard & 
Pulleys, pumps, etc., Ashe roft Manufacturing | 
Co. " Cor eeresescecceseereeeseseeeeeie 
Razor strops, George Worthington a 
Remedies, certain, Chemische Werke Hansa 
Gesellschaft mit 
Remedies for certain 


diseases, Chemische 


Remedy for bronchitis and cough, yt Ben- 
jamin os 2+ : . 6,12 
Remedy for. ce rtain "diseases, H, & BH. Com- 


Remedy for certain diseases, N. 
Remedy for certain diseases, E. E. 
Re mats for wate diseases, Dr. J. J. Kron 


Buenas, pistols, rifles, and shotguns, Har- 


Rubber sheeting, Dexine Patent Packing and 
Rubber Co.. 


Sardines, salmon, and herrings, E. 


Seeds, certain, Albert Dickinson Co...... 
Shoes, leather, King Bros. Shoe Co.... ° 
Shoes, leather, Krippendorf-O'’Neal Co...... 
Shoes, leather, Wagner Brothers...... 


Soap, D. R. Bradley & Son........-++see0+ 
Soap, Swift & Co.... sees 
Soap, toilet, W. Cooper '& Nephe RT 
Seda fountains, Decatur Fountain Co.... 
Storage tanks and — of same, 


United States Graphite Gsés 
George Liss & Co.... 

. Potter & Co....-- 

Tea, Standard Import Co 


° oes secssoe GE 
Teas, Great Atlantic and Pacific Tea O©o.. 


60,087 














Fils ° 69,114 





beschrankter Haftung 69,128 


Werke Hansa Gesellschaft mit besch- 
rankter Hlaftung . hae heowmace 69,147 
Remedy, certain, D. A. Maxwell 69,156 


pany , 69,138 
C. Polson 60,138 
Philbrick 69,158 


wees one . - 60,131 


69,122 
Shive 11 69, Oso 










**Porosknit’’ Union Suits for Men, $1.00. If you can't find 
**Porosknit’’ write for our booklet, “Inside Information.” 


CHALMERS KNITTING COMPANY, 21 Washington Street, Amsterdam, WN. Y. 


» 








rington & Richardson Arms Co........ 69,089 Id like to on- 
tits jaa nies AM os | Rae | A Russian import House rns, 
A 


nication with houses of the American Industry and 
export houses. Suitable articles will be purchascd for 
own account. Please address letiers and pstieras to 
Kocon & Lireiz, Odessa, Aweinikowsky Pereu) No. 1 





TAMPINGS. MODELS 
THE GLOoBbt MACHINE 





Corl too Engine Brewers’ FACTORY FOR SALE 
| ba ee CO, my HE VILTER | suitable for Model Making, etc. Equipped with one 


Clinton St,, Milwaukee, Wis. | 10 H. P. gas enwine, five punch presses, three lathes, one 

forge, two aq. shears, four spinning lathes, one shaper, 
one drop hammer, vises and nickel plating pant, in- 

ar of J. D. HARPER, 247 Van Brunt &t., B’kiy Y. 








MODELS .2..SXPERIMENTAL WORK. | 


nventions deveioped, Special Machinery. 
E. V. BAILLARD. 24 Frankiort Street. New York. 


RUBBER. 





‘ew _/KWITURFIGURWURY Bf? 80°%,.0% 
Expert Manufacturers 82-page book. Sengtied te figuring on Rapid Calcgtations. 



























































7 : cian dnint & Geena Fine Jobbing Work ae aly A e ite Wine . Be a Rapid Oaiculaior. 
read, cotton, odge «& swe O., | ‘en cents for mailing charges. 
69,117, 69,121 | PARKER, STEARNS & CO., 228-220 South Street, New York 
Tonic preparation. 8, Moffitt.............+. 69.137 Frank Malone, 28 Milis Bidg., St. Louts, Me. 
Water gages, Detroit Lubricator Co..... 69,105 - om a _-— 
Woolen and worsted cloth, Dow wane, Clark - a 
Cy * eters -coreerdioey : 69,149 Experimental & Model Work NOVELTIES & PA TENTED ARTICLES 
res " Wedehase........sceccerseees 68,00 ” , ' ost 
Yeast, fig, F. Wedehase.. 0.0 | Our, & advice free. Wm. Gardam & Son. 221 Fulton St,N.¥ | ain ¥ 
ELECTRIC GOODS,—Big Cat. 3 cts. Want 
LABELS. Agents. Obio Klectric Works, Cleveland, 0. ‘MASON’S NEW PAT. WHIP HOIST 
— »ts,’’ ‘0 ¢ ; ) 4 . . ‘ 
po ‘abinet . See ._ —~ G. Pg on ae 2s for + Outrieper hoists. Fasterthan Elevators, and hoist 
pz oe - fe oy e my r Pokey of ap- we) 8) E L Ss r direct from teams. Saves handling at less expense 
Apples. porate yroduct 0 ~ 
ples, J. W. Teasdale & Co............ : Manfd. by YOLNEY W. MASON d& O0., Ine. 
“Daggett’s Chocolates,’ for chocolates, F. Ea BES Providence, R, . 
L. Daggett Co.. i J a , ‘ x eee <a me 
‘“‘Damiana,’’ for a cordial, Mezca Pequ a Tb = ee Ta SPECIAI MODELS. | 
Distillery CO.....scccecsececcceseseeses wWokn OOLS NOVELTIES 
“Dr. Bizmatt’s Celery Tonic,’’ for a medic- MAN JFACTURE RS . ; vs 
inal tonic, G. Sapiro.........-++e0 cir oP MW. TURNER TOOL ‘ ws 
“Flor-Fina,”’ for cigars, G, Dottling..... FIGURE ! + NOVELTY WORKS ¥.O5-S1 W. >| VAIDA : 
J. Clavel Company Vermouth,’’ for vermouth, shinies 
J. Clavel Wine & Cordial Co 14,204 Posigning and Experimenta) 
‘Leon De Lis,"’ for cigars, American Litho- We manufacture METAL! or Dventions developed. 
graphic Company. te easeessseseeees 4,198 SPEC CIALTIES of all kinds, Manafacturing. Lawls Frietoabers, 
‘Magic Twins Inky Racers,’ for. nso ink t; largest equipment ; 216 Centre Street, New Meek, Kk. ¥. 
erasure, Dr. Wm. R. Wales «++ 14,208 ye prices. Send perfect pee eng 
“MeFadden's Dun-Do,”’ for a hair tonie, R. ns estimate and best expert advice F 
« M Me Fudien. ; . ita so i ona gige 14,207 THE EAGLE TOOL ., Dept. A, Cincinnati, 0. DIF MODELS SPE CLA4 
“*Mezca equilla ‘or a quo’ eZ ~ + MY . 
Guile Diletillery "70.0... sccc..+ecasees 14,200 WORK FOOLS AACHINERY 
“Prepared Blue Proce P aper,’’ for blue- 
print paper, Keysto . Biue Paper Co. 14,200 EARN ATCHMAKING ‘ . MIPING AND EL Fe WireKs 
“Se — Crepe,’’ for pe cloth, Paci- P 1b 29 SS. Jeffersunm Breet, Chiens 
Mills .-.. sieges os Reso tie We teach it thoroughly in as many months as it 
“Silver Star,’ for herring roe “, Geyer 14,203 | tormeriy took years. Does away with tod ous apprefe | ——— -- 


‘“Sonomor,’’ for placket faster William 





Prym, Gesellschaft mit besce  Haf- 

CUMS o.oo once cc vincecce sda ce tun tht “<6 coves 14,211 
“The Sun Glow Cigar,”’ for \mer 

jean Lithographic Company.......« ees 14,197 
“Tomahawk Brand,’ for orange bitter, J. 


Clavel Wine & Corcial Co......+++ ~ 0 ; 


PRINTS. 


 ~- Grade, * for beer, Galveston Brew- 





ieee We Forget,”’ for 
Cream of Wheat Co .. 
“MeArthur’s Fire Escape ‘Ladder, pc fire # 
escapes, M. J. McArthur..... Corcembocee 2,278 


a 








A printed copy of the specification and drawing 
of any patent in the foregoing list, pr any patent 
in print issued since 1863, will be firnished from 
thie office for 10 cents, provided fhe name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 


* Canadian tents may now be gptained by the in- 


ventors for or a the inventions named in the fore- 


ticeship. Money earned while studying. Positions se. 


cured. Easy terms. Send for catalog. 
ST. LOULS WATCHUMAKING SCHOOL, &t. Louis, Mo, 


| A Home Made 
Alternating 
Current Motor 















EAD SUPPLEMENT 1688 for 4 geod, 
R clear article by F. E. Warp, E &.. 
on the making of a \% horse power 
alternating current motor. The metor can 
be constructed by anyone of ordinary skill 
in the use of tools, who has access to a 
screw-cutting lathe with a swing of 9 inches 
or more, The motor is designed to run on 
the 100 to 120 volt, 60-cycle, single-phase 
alternating current circuit, now in wide- 
spread use for the lighting of dwellings, 
the motor will drive a 16-inch brass fan, a 
small lathe, or a 50-watt dynamo for generating direct current for charging storage 
batteries, and in fact will do almost any kind of work that can be done by one-man 
power, Order from your newsdealer or from 











For terms an er particulars 
eons oo & Co., 361 Broriway, New York. 











MUNN & COMPANY, 361 Broadway, New York, N. Y. 
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Scientific American 





MAY 30, 1908, 




















Garden Hose 
Rubber Belting 
Steam Packing 

Rubber Specialties 
N.Y. BELTING & PACKING CO. 


LIMITEDO 
91 and 93 Chambers Street 
NEW YORK 


WRITE FOR CATALOGUE 











Simple construction, positive in action Can be used for 
bundreds of other purposes, in fact wherever a small soure 


- enna . ~ 
Se ET SAAN RE 
RADIUM STORAGE BATTERIES |The Actual Worth 
WITH OR WITHOUT INDICATORS 
Indicator removes all doubt as to working condition of yuvur batter Of an adding and listing machine is in what i t 
Automobile is properly equipped without it. No more Ignition Tro Jeadon. does, how it does it, and how long it will do it, 


Lighting and 
e of electrical 


power is required. Write for valuable booklet, facts and Price List. 


GENERAL ACCUMULATOR AND BATTERY CO., 128 Second Street, MILWAUKEE, WIS. 














Everything for the Automobile) 
SUPPLIES AND PARTS |) 
AT LOWEST PRICES 







Our 1908 Catalog is just | 
out 2) pages, vO | 
illustrations, 5000 [| 
descriptive prices. 


You Money ae Dies 
NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
wnntmsnmS2 Olive Street, St. Louis, Mo.. 


| LRARN TO BE 








A WATCHMAKER 
Bradley Polytechnic Institute 








ogical Department 
"Peoria, Iinots 
Formerly Parsons Horol 
Largest and Hest Wate 
a America 


We teach Watch Work, Jeweiry, 
Eugraving, Clock Work, Optics 
Tuition reasonable, Board and 
roms near school at moderate rates 
Send for Catalog of [nformatior 


CRUDE ASBESTOS 


DIRECT FROM MIN 


PREPARED | R. H. MARTIN, 
ASBESTOS FIBRE | orrice. st.raut BUILOING 
tor Manufacterers use | 999 B’ way, New York. 


THE BRISTOL CO. 


Manufacturers of 


Bristol’s Recording Instruments 


for Pressure, Temperature 
and Electricity, " 
ALSO 
The Wm. . Bristol Electric Pyro- 
matory and Patented Smoked Chart hecorders 
The most complete line of Kecorders 
in the world for all uses. 
Send for Catalogue 
THE BRISTOL CO. Waterbury. Conn. 
Hraart 4 Liberty St., New York 
Offices: | 46 Vesey St., New York 


Second- Hand Bargains 


Automobiles of 
every stancard 
make at half 
their values. 
Rv vabouts 
$100 to $350; 
Touring Cars 
$50 to gi600; 
Limousine 
$500 to $2500; Roadsters $760 to $1500. All make 8 
and models inc luding 06 cars. Packard, Peer- 
leas, Plerce. Pope-Toledo, Rambler, Ford, Reo, 
Oaditiac and many other makes. Every car guar- 
anteed. Shipped.on approval. Special preposi- 
tion to goed agents. Complete Catalog on request. 


MISSISSIPPI VALLEY AUTO CO., Dept. B St. Louis, Mo. 


~~ Ohio USA) 


Vulcan Place 


Wires iron Wort na 



































60 ‘YEARS’ 
EXPERIENCE 






Copyaicuts &c. 

yone sending a sketch and desert jon may 
qu Ein ascertain our opinion free whether ap 
fheention, js pro »bably patentable, Companica- 


oy 7 tonne n, Satente. 
4 meoy To 
has faker, on throug: a —— vf receive 
arge, in 


"Scientific ‘Fimerican, 


Worms, 63 8 ” 








Remington Typewriter Company 


(INCORPORATED 


~ New York and Everywhere _ 




















| | all this information. Can you afford not to write us now? 


Universal 











“TRAVELING 


| when qualified. Why not bean Expert Salesman? W 


OPPICES: Monadnock Ble Chicege 
Scarrit 


t Bui ‘ -" Mo 





Teo" aN =e apex am 
- 





Mu 


Makes 


Art Arch T shee Metal 


Statuary—Or ‘ ligh 
Wi indows — Art : st ikg 
Wrought Iron ¢ . 
designs submitted for te ) ind cont 

Our 120-Pare Cateivga +9 wilt be 
The Ww. H. Mullins x 203 - a Stree , Sal 


o=" S&ALESMEN 
FEARN $2000 To $10000 A YEAR 


to be one by mail in eight weeks and assist you to secure a position with a reliable 
house. We have helped hundreds of men secure good positions and our schools are 
endorsed by leading wholesalers and manufacturers all over the United States. 
Hundreds of calls for our graduates. Write for our free catalog ‘‘A Knight of 
i: ong.” and testimonials from graduates placed in good positions. Adddress 


NATIONAL SALESMEN’S  gpmeieiaga ASSOCIATION 


Write nearest office and ments) pov i ‘Uusnmeer its, Minn. 








e will teach you 
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Work 


reproof 
nials — 
els and 


gest. 
jem, Ohio. 














The Latest and Best A, v “PARE RK 














"CASTELL" Be $7 
Made of the the pures! ite in 16 de - ; pee 7 — be 
ffemutmost, dal tag, 68 to BH, - therefore ore lasting ti 7” ’ 


Sold by ai! wtattocers ar aloes ‘y arte 
ins tahemabed on veceqs of 16 es ~Si* LL. pomlay. ote 





a P 


hy - A 
abitty and pand intensity of 
color. 





AW 








DRAWING 


PENCILS 


point Obtainab’ 
nant liable “to af 
hers. 


serials, Sample sent to 


TABER, «+ 49 Dicketon treet, Newark, New J 
a ee ee ee in tein hk! 








The Universal Adding and Listing Machine will 
produce the maximum of nice, clean, clear-cut, 
accurate work with the least effort, ond i it will lest 
longer under any kind of use than any other 


it adds—it prints in just as perfect ent after years of 
hard use as the day it left the factory. 

The key action is light; the handle pull is smooth and 
easy; the adding rn er is in plain view, just above the 
keyboard; items to be added are ted in black, ‘Dluces 
purple, and the totals and po tred = were ted in 
red, nght next to the last item. No blan yy the 

handle is necessary before taking a total. 

There are so many other important features on the Uni- 
versal that are advantageous for you on your work that you 
ought to write and tell us about your class of Ewes and learn 
what the Universal will do for you, and how it will doit 
easier and faster than you are doing it at present. 


There is ho charge or obligation attached to your getting 







adding and listing machine ever built. 
The Universal always adds what it prints and prints what 
alignm 


Adding Machine 
Company 
3835 Laclede Avenue 
ST. LOUIS 
RSL. Re. ho 


FOR SALE 


One American Well Works 
Air Compressor, 13x12x5 (x12, 
compound air, 500 pounds 
air pressure. Machine is in 
good order. Reason for sell- 
ing, deep well played out. The 
machine will be sold at a snap. 



















CITY OF WEBSTER L. & W. Dept. 
Webster, S. D. 
O. B, RANDALL, Superintendent 
















Vanadium Steel Castings 





STRONG—TOUGH—UNIFORM 
All up-to-the-minute casting buyers are alive to the fact that for 
connecting rods, crank shafts, cut gears and other parts requiring 
great strength and toughness, there are none superior to 


VANADIUM STEEL CASTINGS 
Better than bronze or drop forgings 
We can use wood or metal ays Patterns should be made with 
double shrinkage allowed. All castings are subjected to heat 
treatment to insure ductility and uniformity. If desired, metal 
ean be case-hardened or furnished suitable for tempering. Our 
metal has a strength of 70,000 to 80,000 pounds to the square {i 
Price quoted upon your specifications. ye can he promptly. 
Write us today for our booklet on Vanadium Steel. 


New Process Steel Co., 100 River Street, Marshall, Mich. 











16 Ft. Steel Launch w 


18-21-25 foot launches at proportion- 
ate prices. All | launches fitted with 
two-cycle reversing engines with speed 
controlling lever; simplest engine, mi 
starts without cranking. 
parts. Steel rowboats, 
with water-tight compartments; cannot sink, 
need no boat house. We are the largest manu- 
facturers of pleasure hy in 
the world. Orders filled the day 
they are received. We sell di 
user, cutting out all middle 
protits. Free catalogue. 


MICHIGAN STEEL BOATO 
| 1882 Jefferson Ave., Detroit, # 











i SINTZ” 


2c = syd Bs ae 
Marine En 












Simple, peak, economical, 
light weight, perfec tly bal 
anced, All parts interchange 
able, roy under perfect con 
trol. 8 to 20 H. P, Absolute 
guarantee ‘fe one year 
Catalog F sent free. 
GUY L. SINTZ CO. 
34 Court Street 
Grand Rapids, Mich. 














City Conveniences in Country Homes 
All the comfora of hot and cold water in the house, ana 
ranning water at the ~ now possible for country 
residents and farmers. 


Niagara H ydraulic Ram 


will pump water from any stream just where 
you want it. Cheaper than a gasoline engine 
or windmill. Write for booklet AA and guar 
anteed estimate. We furnish Caldwell Tanks and 
Towers. NIAGARA HYDRAULIC ENGINE CO. 
140 Nassau St., N. ¥. Pestery, Chester, Pa. 


“BUILD YOUR OWN SMALL ENGINE 


We sell sets of castings up 0 

horse power. Also boilers, 
locomotives, gas engines, 
$2-page catalogue for lc. m 
tamps. 











to $1.00 or over. Cont 
pad Habs machinery of every 
ptior 


SIPP ELECTRIC AND MACHINE COMPANY 
Keene Street, Paterson, N. J. 


gel get | 


stvaca mie 















